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NEWS FROM CHINA. 


The dreadful uncertainty which has recently prevailed from day to 
day as to the fate of several hundred persons besieged by a fanatical 
mob within the walls of Pekin, brings keenly into view the certainty 
with which we are accustomed ‘to regard the maintenance of electric 
communication with all parts of the habitable and civilized world. 
The suspense has been none the less bitter for the fact that at the be- 
ginning of this century, all distant communication was most tardy. 
It is on record that the government at Washington was not apprised 
of the battle of New Orleans in 1815 until more than twenty-one days 
after the event. That was, of course, twenty years before the first 
commercial electric telegraph. As contrasted with that condition, the 
first results of Dewey’s victory in Manila were known in Washington 
several hours before the time at which the battle occurred, according 
to civil reckoning, or about three hours after the event, actual time. 
In the case of Pekin, the distance from the coast is only about one 
hundred miles, and the loss of communication has arisen by reason of 
hostile interference rather than interruption of service. 





In such cases it is the moral effect of uncertainty that is to be 
dreaded, and not the physical consequences of ignorance. In human 
affairs the worst certainty is preferable to the doubt that clings to un- 
certainty. The moral influence of the world-wide telegraphic sys- 
tem is far greater than appears on the surface of current events. A 
handful.of soldiers in telegraphic touch with their base are not only 
more speedily set in motion, but also more confidently supported than 
if out of touch with the world. The ship’s commander feels within 
the ken of the owner, the agent under the control of his principal, and 
the delinquent ever under the hand of retribution. The ramification 
of telegraph and telephone wires is the great civilizing agent of the 
time. 


WRECKERS, 

In the case against certain individuals for conspiring to blackmail 
and wreck the Brooklyn Rapid Transit system financially by bearing 
its stock, the jury has found the principals guilty and the court has 
inflicted heavy sentences, such as six months in prison and a fine of 
$soo. At this moment there may be some doubt as to whether full 
sentence will be inflicted, but there can be no question in the minds of 
honest men as to the propriety of the verdict. In this free country, 
every man is free to buy and sell as he pleases, and laws are liberal 
as to operations in stocks and produce of all kinds. But the law recog- 
nizes a very plain limit beyond which no honest man will pass. There 
is perhaps not a day when some rumor is not set going dishonestly to 
affect values, but if the author can be detected, he is punished if it is 
worth while to run him down. In the Brooklyn case, it was deemed 
desirable to “spot the wreckers” and they were uncovered. 





Just as the censure ot public opinion, not less than of opinion as 
formulated in law, is directed against the wrecker, so is the approba- 
tion of the public bestowed on the man who builds up, and who seeks 
to be a creator of new values rather than a destroyer of old ones. It 
will often happen that the optimist is too sure and that things do not 
fully come up to his forecasting, but as a general thing he has pushed 
into concreteness and tangibility some idea or crude scheme that 
never before could have been made a “property.” In electricity the 


eye of faith and the hand of zeal are especially needed. It was easy 
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in the early days to damn with faint praise the telegraph, the tele- 
phone, the electric light and the electric railway, but those who have 
seen these various arts and branches rise to importance have little pa- 
tience and less sympathy with the pessimists who decry all the latest 
work in industries still to be crystallized into dividend-earning 
systems. For those who would play the part of wreckers of what has 
already been organized, there can be in electrical circles nothing but 
sternest condemnation. 


pe 


PARIS AUTOMOBILE EXHIBITS. 


A very interesting article from our Paris representative will be 
found in this issue, on some of the automobile exhibits, those chiefly 
at the Champ de Mars, as the exhibit at the Bois de Vincennes was 
hardly ready even at the late period when the article was prepared. 
It will be seen that American automobiles of the electric type make a 
brave show and more than hold their own. In fact, it is both sur- 
prising and noteworthy that such electric vehicles are in demand in 
France and Europe generally, while, on the other hand, the French 
gasolene vehicles are being imported into this country as superior in 
their line. The French have devoted most of their thought and 
energy to the gasolene type, and believe themselves to have gone fur- 
ther than any other nation in its development. This is probably true, 
but we confess our pride in the good work done by America in per- 
fecting the higher, electric type; and we are free to add our convic- 
tion that in this field American names will stand out as prominently 
in the history of the art as they.do in the domain of traction. 





The number of automobiles shown at Paris, of whatever type and 
class, is a great encouragement, just as it is gratifying to see so many 
thousands of automobiles flying about all over France on the superb 
roads of that country. Thus are justified in advance the prediction 
of the English sanitary journal that very soon no horses will be ai- 
lowed within cities, and the pious hope of Mr. Balfour, leader of the 
British House of Commons, that in a few years there will be roads 
all over every civilized country for swift motor traffic—supplement- 
ing steam rail travel and the trolley, and opening up regions that 
would never have found it profitable to support either a heavy or a 
light railway. 





THE WEHNELT INTERRUPTER FOR ELECTROTHERAPEUTIC PURPOSES. 


Dr. Herdman’s presentation of Mr. Bailey’s research at the Uni- 
versity of Michigan, appearing in this issue, is interesting as showing 
the regularity with which Wehnelt interruptions recur in alternating- 
current circuits and in synchronism with the alternations. Hitherto, 
the outlines of Wehnelt-interrupted current waves have been made, 
we believe, only by the oscillograph, and the instantaneous contact- 
maker is a seemingly new instrument for this purpose, specially 
adapted to alternating-current circuits. It seems possible, however, 
that means may be found for actuating a motor in synchronism with 
Wehnelt interruptions on a direct-current circuit, and if so, Mr. 
Bailey’s contact-maker method should be capable of giving useful 
results on these circuits also. 





The indications are noted in support of the belief that the inter- 
rupter never completely interrupts. This is not an unlikely condition 
of affairs; but even if the interrupter did completely disrupt the cir- 
cuit for a minute interval of time, say the one-hundred-thousandth 
of a second, it is doubtful whether the contact-maker such as was 
used in these measurements could render apparent the brief dis- 
continuity. In any event, it is not the limiting value of the throttled 
current, but the rate of throttling or swiftness of descent in the curve 
that is of most importance in the action of the apparatus when used 
with induction coils. 
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If some development and adaptation of the Wehnelt interrupter be 
needed for electrotherapeutic purposes in connection with direct cur- 
rents, there is likely to be considerably more experimental develop- 
ment required before it can be so utilized in connection with alter- 
nating currents. If, as seems probable from the results obtained in 
this paper, as well as others recently published, the interrupter fre- 
quency on alternating currents is the same as the frequency of the 
operating alternating current, no range of frequency is secured by 
the use of the apparatus, and induced currents might with greater cer- 
tainty be obtained immediately from the operating circuit than after 
the insertion of the interrupter, since the high voltages accompanying 
the more declivitous interruptions are not likely to be needed. It is in 
the direct-current circuit that the interrupter is more likely to find 
therapeutic application in the near future. 





Where, however, a variable and readily-adjustable frequency of in- 
duced currents is required, the steadiness of which may be absolutely 
depended upon for therapeutic applications, nothing can excel a re- 
volving contact-breaker driven by a motor whose speed is completely 
under control within wide limits. A perfectly satisfactory Wehnelt 
interrupter could only be expected to prove superior to this arrange- 
ment by reason of the simplicity of an electrolytic cell as compared 
with a specially-driven motor and revolving contact. 





PREJUDICE AGAINST THE TELEPHONE. 

Note has been made in the newspapers lately of the objection 
which a state librarian in New England has to the use of the telephone. 
He has never used a telephone, and cannot be induced to employ one 
under any circumstances. A judge of the State Supreme Court 
called him up recently, wanting a question answered that he alone 
could respond to fittingly; but he declined to take any notice of the 
message, and said that if anybody wanted to talk to him, they knew 
where to find him. 





It is curious that this incident should take place in a section of the 
country where there is a strong “independent” movement, because 
everybody wants the telephone; but the old rates are alleged to be sin- 
fully high. Here is a man who does not want a telephone at any 
price. He belongs in the class which so far from desiring to talk'to 
Europe or China, must regard Dr. Pupin as an intolerable nuisance, 
with his schemes for rendering ocean telephony possible. There are 
good people who prefer quills to steel pens; who would rather 
ride in stage coaches than Empire State expresses; who prefer 
horse vehicles to the electric automobile, and who think the tallow 
candle better than the electric light. They may be anachronisms, like 
the Boers and the Boxers, but, on the other hand they have at least, 
as much right on their side as the people who insist that these modern 
inventions are not a matter of choice but of necessity, and must there- 
fore be furnished for everybody out of public taxes. 











New YORK MEETING OF THE A. A. A. S. 

The recent annual meeting of the American Association for the 
Advancement of Science has added no prestige to that body. The 
attendance was much below normal, and although the character of 
many of the papers was high, the usual lack of press organization has 
denied wide publicity to most of these. Though this journal had a 
representative in constant attendance, access could be obtained to but 
few of the papers, and most of those presented were not read. It is 
true that abstracts will appear in the annual volume of the associa- 
tion, but as its circulation is practically limited to the membership, 
which besides includes but a fraction of the audience that would be 
benefited from its contents, the contribution of papers to this associa- 
tion as at present managed, circumscribes—as has been before re- 
marked in these columns—their usefulness to a minimum. The 


remedy for this unsatisfactory condition would appear to lie,.as we 
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have previously suggested, in the organization of a secretariat similar 
to that possessed by the several national professional societies, and in 
charge of a permanent officer possessing special qualifications for the 
position. Owing to the nature of the association, one of the duties of 
this officer should be to work up through the newspapers and tech- 
nical press, a wide interest in the objects of the body; and by pre- 
liminary work and during the meeting, make such dispositions that 
the proceedings shall have, through the press, the widest possible dif- 
fusion among the classes to which the subjects treated particularly ap- 
peal. If the object of the association is in spirit as well as in name to 
contribute to the advance of science, the methods best adapted to at- 
tain this object should be utilized—even if they be modern ones. 





Among the papers of which knowledge could be obtained are sev- 
eral of an especial electrical interest. One of these—by Profs. Trow- 
bridge and Guthe—gives the results of an experimental study of the 
coherer, which establishes that its sensitiveness increases with the 
increase of applied e. m. f. and decrease of current. This gives a rea- 
son for the Marconi arrangement of the coherer in secondary induc- 
tive relation with the aerial conductor, and adds another to the many 
instances illustrative of Marconi’s remarkable practical inventive 
faculty in devising arrangements which, though they at first sight ap- 
pear to have no reason, are subsequently discovered to rest upon cor- 
rect scientific principles. An important contribution was a paper by 
Prof. Carhart, giving the result of experiments which tend to support 
strongly the energy view of the origin of e. m. f. as opposed to the 
contact view. This adds another demonstration against the validity 
of the latter view, which, indeed, owes what modern standing it has 
entirely to the support of Lord Kelvin. 





We regret that the space at our disposal will not permit us to print 
in full the admirable vice-presidential address delivered by Prof. 
Ernest Merritt before Section B, “On Cathode Rays and Some Re- 
lated Phenomena.” In this address the history of this extremely in- 
teresting branch of physical investigation is sketched in detail, and 
the various views as to the nature of cathode rays are acutely dis- 
cussed. Prof. Merritt appears to lean toward Prof. J. J. Thomson's 
hypothesis of electrified corpuscles; he says that though the present 
form of the hypothesis is very incomplete and leaves much to be ex- 
plained, nevertheless through it valuable explanations have been ob- 
tained of many complex phenomena, while the usefulness of the hy- 
pothesis as an aid to further investigation has already been amply 
demonstrated. All must agree with Prof. Merritt that in cathode rays 
we have obtained a powerful weapon for the investigation of mole- 
cular phenomena, and that through it startling results may be 
achieved in the near future. In confirmation of this, as we go to press 
announcement is made in the European scientific journals that Prof. 
Lenard has just succeeded in obtaining cathodic discharges through 
so-called absolute vacua, and by the rather extraordinary means of 
merely subjecting the cathode to the influence of ultra-violet light 


rays. 
—_—_______¢———_________ 


THE PATENT OFFICE. 

As might have been expected, the results of the year in the United 
States Patent Office show larger receipts than ever before, while the 
total number of patents issued, 26,540, is also beyond precedent. 
When in reporting these statistics, Commissioner Duell makes his 
plea for a new and suitable Patent Office building, it is fitting that 
his suggestion should be emphatically supported. Year by year this 
suggestion has been made for two or three decades; matters go from 
bad to worse in the existing office ; the patent surplus keeps on rolling 
up, and the inventive talent of the country suffers, every industry 
suffering at the same time. Here is a subject which every engineering 
body might with great propriety take up and force on the attention of 
Congress for prompt action; especially the electrical and allied so- 
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cieties whose members during the past quarter of a century have done 
so much to swell the returns of income and of patents issued. It is 
understood that the country shows a fine balance sheet, but no por- 
tion of the general surplus is needed. What should be asked for is a 
Patent Office built out of patent office funds already existing and 
available. 





EXPORT TRADE INQUIRIES. 


The United States Consul at Bombay reports to the State Depart- 
ment that almost every mail brings him letters from American elec- 
trical manufacturers and exporters asking for information and the 
names of agents to handle their productions. This corroboration as 
to our views on the interest felt in export trade to the Far East is not 
unexpected, and we are equally glad to note Mr. Fee’s statement that 
“electricity as a motive power and light must come soon, and I hope 
that our manufacturers and capital seeking new fields of profitable 
and safe investment will look well to this opportunity.” 





Mr. Fee remarks on the paucity of good sales agents in India, inti- 
mating that he would furnish the names if he only had them. As a 
matter of fact, a good deal of electrical material is handled by engi- 
neering concerns and even by general merchants, but the newer local 
companies now forming in different parts of India, China, the Philip- 
pines, etc., may be expected to use and handle a wide range of supplies 
for themselves and their customers, just as happens in many places 
in the United States, where the supply man would not find enough 
business going to give him a livelihood. But in the larger cities, such 
as Calcutta, Bombay, Singapore, Shanghai, Manila, etc., the market 
for these supplies is becoming such as to encourage the growth of 


large supply concerns. 
ES 


AUTOMATIC CENSUS COUNTING. 

Considerable discussion has been aroused in England and else- 
where by the decision of the authorities at Somerset House to rely 
upon the old methods of hand labor in tabulating and counting the 
census returns for Great Britain. It will be remembered that the 1890 
census of the United States was counted and digested electrically, 
with all its 63,000,000 returns, in about six weeks by the ingenious 
system of Dr. Herman Hollerith, who uses the Jacquard loom prin- 
ciple in his work. Each individual has a card, and for each fact a 
perforation in the card is made in a predetermined position, so that 
when the card is dropped into the counting and tabulating machine, 
contact fingers pass through the perforations and close the circuit on 
the registering dials. Obviously a card not properly prepared, i. ¢., 
with some one of the essential facts unpunched, will not pass through 
the machine prepared for registering certain data, and it would simi- 
larly reject any card on which incongruous data had been punched in 
error. Evidently, also, the registering machine can be set up for the 
compilation of any set of data from punched cards. This really great 
invention, due to an American citizen of German extraction, is in use 
again for the present United States census, and has been adopted by 
Canada and Austria for census work, as well as for other work by 
Germany, Italy, Norway and Sweden, and by various State and 
municipal authorities in different parts of this country. 





But England apparently will have none of it, so the presumption is 
that all the work will be done by manual labor, counting by dots and 
ticks on long sheets, etc., and then compiling and computing labor- 
iously. As we have said, there is surprise expressed in England that 
resort should still be made to the old methods, but the authorities de- 
fend their course, and want no modern machinery. This is certainly to 
be regretted. To see the Hollerith system in use and to watch, as we 
have watched, the registering apparatus, is to be convinced, it seems 
to us, of the infinite superiority of the electromechanical method of 


handling census returns. 
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Annual Meeting of the Society for the Promotion of 
Engineering Education. 





The eighth annual meeting of the Society for the Promotion of 
Engineering Education was held at Fayerweather Hall, Columbia 
University, July 2 and 3, the session appointed for July 4 having been 
abandoned. In the absence of President Ira O. Baker and Secretary 
Edgar Marburg, Robert Fletcher presided and Albert Kingsbury re- 
corded. President Baker, however, sent on his address, of which an 
abstract follows: 


The address recorded the past and present attempts to forecast the 
future of engineering education in the United States. Four tables 
are given. Table 1 showed the details of class and courses of instruc- 
tion of the 89 institutions which gave instruction in different branches 
of engineering in 1898-9; Table 2 the distribution in institutions and 
courses of instruction of the 9679 students who attended during that 
year; Table 3 a similar analysis of the 1413 graduates; Table 4 gave 
comparative data of professional education in the United States for 
same year, in which it appeared that there were then 165 schools of 
theology, an increase since 1878 of 32 per cent; 86 schools of law, an 
increase of 144 per cent; 156 schools of medicine, an increase of 82 
per cent, and 89 of engineering, an increase of 21 per cent. Number 
of instructors in theology, 1070; law, 970; medicine, 6416; engineer- 
ing, not given. There were in theology 8090 students, increase 87 per 
cent; law, 11,833, increase 294 per cent; medicine, 26,088, increase 142 
per cent; engineering, 9679, increase 516 per cent. Medical schools 
do not include dentistry, pharmacy or veterinary surgery. 

These tables, he says, suggest the following topics for discussion, 
which are not considered in the paper: 

1.—Why do so few institutions offer instruction in architecture? 
Why so few students in architecture per school ? 

2.—What is the significance of the fact that more than half of the 
engineering students are receiving their education in Class A ‘insti- 
tutions, 1. e., those having the highest requirements for admission? 

3.—Is the number of graduates more or less than required to fill 
the ranks of the profession? 

4.—Is the number of engineering graduates greater or less, in pro- 
portion to the demands of the professions, than those in law and med- 
icine ? 

5.—Do the data in Table 4 justify the usual classification of schools 
of law and medicine as post-graduate and engineering as under- 
graduate? 

John P. Brooks read a paper on “Personality in Teaching,” in 
which he emphasized the importance of aiming rather to secure a 
high grade of teachers than costly apparatus. 

Arthur L. Williston, of the Pratt Institute, Brooklyn, read a paper 
on “Secondary Technical Education in Mechanical and Electrical 
Lines,” describing some features of the system there practiced. 
Arthur L. Rice, of .the same institution, presented the subject of 
“Business Methods in Teaching Engineering.” The objects to be 
sought, presented in the order of their importance are, first, to incul- 
cate in the student habits of orderly and systematic working; sec- 
ondly, to give him an acquaintance with actual business systems; 
thirdly, to save his own and his teachers’ time. 

The entire afternoon of the first day’s session was taken up with 
the presentation and discussion of the report of the committee on in- 
dustrial education, John B. Johnson, chairman; a report so important 
that Prof. R. S. Woodward in discussing it said that it almost marked 
anera. It shows there may be many kinds of education, and such a 
report could not have emanated from any other society in the world. 
The report classified the various kinds of industrial training as fol- 
lows: 

I.—Manual training schools. Under this head he spoke of the 
school of Prof. C. M. Woodward, at St. Louis, started in 1880, as the 
first manual training school in America, which statement was con- 
troverted in subsequent discussion. 

II.—Manual training and art education asa part of all public school 
education, from the kindergarten through the high school. He 
mentioned the school system of Menominee, Wis, as the best of this 
kind known to him. 

III.—State agricultural and mechanical colleges. These do not seem 
to have fully accomplished the purpose of their founders. 

IV.—The higher engineering colleges. 

V.—Monotechnic or trade schools. 

In America all schooling should lead primarily to the elevation and 
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development of the individual and only secondarily to a greater ma- 
terial prosperity. 

Some of the more important industries which now require such 
schools are: (1) Textile industries. There is an old school of this 
kind in Philadelphia; many new ones are now found in New Eng- 
land. (2) Machine trades. The fundamental principles and most 
of the practice of these industries can best be taught in such schools 
having proper equipment. The decadence of the system of appren- 
ticeship and the great obstacles interposed by trades unions to learn- 
ing a trade as an apprentice, which even render it difficult for sons 
of proprietors to learn their own trade, make trade schools very im- 
portant. : 

VI.—Supplementary schools for industrial workers. (1) Pro- 
prietary trade schools in connection with industrial works. (2) Cor- 
respondence technical schools. The oldest of these, that at Scran- 
ton, has over 100,000 names on its roll. [There are really over 
200,000 names, as Prof. Goodenough stated in his paper, read Tues- 
day.] (3) City, endowed and Y. M. C. A. night schools. Working- 
men are generally too tired to receive much benefit from these. 
(4) Half-time, self-supporting schools, the method favored by Mr. 
Higgins, in which students combine instruction with practice, and 
pay for their instruction by working half the time in the shop. These 
schools seem to promise extremely well. (5) Public libraries and 
scientific, technical and trade journals. 

VII.—Higher colleges of commerce. One of these has just been 
established at Madison, Wis., and Prof. Johnson is connected with it. 
There is a four years’ course of college grade. The work includes a 
writing and speaking knowledge of one or two foreign languages, a 
wide acquaintance with commercial geography and the materials of 
commerce; full courses upon means and methods of transportation, 
and shipping regulations of various countries; commercial law and 
customs regulations, both foreign and domestic; the laws and prac- 
tice of banking and exchange; political and economic science; me- 
dizval and modern history; history of commerce and manufacturing ; 
consular duties, rules, regulations and reports; international business 
law ,etc. Such colleges aim to give full preparation for business or 
for consular duty. 

The ensuing discussion was perhaps the most interesting ever had 
in the society; certainly the most which the writer ever listened to 
there. 

Col. H. G. Prout remarked that the term “liberal education” seemed 
to be very vague. Of trades that were doing much for those engaged 
in them he instanced locomotive engineering. Railroad schools have 
been established in several places. That of the Brooks Locomotive 
Works, at Dunkirk, N. Y., was especially commended. 

M. P. Higgins spoke of the half-work schools as an excellent 
system. Remarks were made by D. C. Jackson, R. S. Woodward and 
Brown Ayres. 

R. W. Rothwell made a long address commendatory of the cor- 
respondence school system, and apologetic of the method of recruit- 
ing these schools, which is by solicitors working on commission. He 
is president of the United Correspondence Schools, of New York. 
The system, he claimed, educates the masses better than any other. 
Schools that must furnish money’s worth are preferable to endowed 
schools, because their existence depends on giving such education as 
is required. Free students he considers not good students; hence he 
has refused offers to endow scholarships in his school. His students 
generally stick to arithmetic, which is the first study taken up. If they 
can get through arithmetic they can get through anything. Mr. 
Rothwell made a plea for general education of the masses rather than 
advanced education for the few. 

Frank Allen started a great historical discussion of the question, 
“who first introduced manual training into America?” and read from 
the catalogue of the Massachusetts Institute of Technology for 1876, 
where a two years’ course in practical mechanism was set forth, as it 
had been brought from the Philadelphia Exposition by President 
Runkle, and modeled after the Russian system there exhibited. Even 
far earlier was the system taught at the Mercer Institute, Georgia, in 
1833. There were also some manual training features at Worcester 
Polytechnic, in 1872-3. 

Prof. White said that shop practice was introduced into the Uni- 
versity of Illinois in 1873. 

Other historical data were supplied by Messrs. Magruder, Kent and 
Landseer. Prof. Kent alluded to the manual training at Stevens 
Polytechnic as early as 1873. Controverting Mr. Rothwell, he main- 
tained that the highest possible education of a few leaders was more 
important than to give the masses a smattering. 
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Some Notes on the Application of Motors in an Iron 
and Steel Plant. 





HE Ohio works of the National Steel Company at Youngstown, 
Ohio, have in operation some of the heaviest applications of the 
electric motor to be found in existence anywhere. In this com- 

parison there is taken into account not simply the power of the mo- 
ters, but the extremely severe duty which they have to perform. On 
this account a brief review of the electrical work of this steel plant is 
given below, there being insufficient space in these columns for a com- 
plete description of this elaborate and very special installation. 

One of the most interesting applications of motors in this great 
steel plant is that illustrated in Fig. 1, which shows one of the giant 
ore bridges—made by the Webster, Camp & Lane Machine Company, 
ct Akron, Ohio—spanning the ore stock yard, this machine having 
the distinction of being the largest traveling crane in the world. The 
bridge stretches over an. immense yard, which, during the season of 
navigation upon the Great Lakes is filled with ore from the ranges at 





Fic. 1.—ONE OF THE Mortor-Driven Ore Bripces SPANNING THE OrESTOCKYARD. IN THE FOREGROUND ARE Mortor-DriveEN BIN-FILLING Cars. 


the head of Lake Superior, this ore being drawn upon to feed the fur- 
naces through the winter. There are two of these mammoth bridges 
now in operation, and a third is to be constructed; all to operate over 
the same yard, which will easily hold 1,500,000 tons of ore. Each ore 
bridge is operated by two 130-hp General Electric motors geared to- 
gether artd to the various friction drives which throw in or out the 
drums for moving the bridge cars or for hoisting the scoop bucket, or 
giving its carriage a cross travel, or the bridge itself a longitudinal 
travel up or down the stock yard. These two motors are compound- 
wound, with but a light shunt coil, i. e., they are practically series 
motors with comparatively weak shunt coils—the shunt coils having 
one-half the ampere turns of the series coils—these shunt coils being 
intended to prevent the motors from running away when all the 
clutches are off. Under this condition the motors run up to a speed 
of 920 r. p. m. 

The motors are controlled by a G. E. L-14 controller, no reversing 
arrangement being needed, the L type being used instead of the K 
type, since the latter short-circuits one motor when throwing over 
from the series to the parallel position. With compound-wound mo 
tors, this short circuit would pull a heavy current through the serics 
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coil to balance the magnetizing effect of the shunt coil, retarding the 
motion of the motors severely on the transposition points, causing 
sparking, flashing, and other troubles. 

The motors are located in a cage at the far end of the bridge, as 
seen in Fig. 1, from which end ore is received when stocking the yard. 
Ore is delivered from the yard via the near end of the bridge, as seen 
in the illustration, the ore being dumped from the bridge into the bin 
—filling cars in the foreground. At present the ore bridge motors 
are controlled from the far end of the bridge for both operations, but 
it is proposed to put in another operator’s cage on the rear end of the 
bridge, to be used when delivering ore from the stock yard to the bins. 
This cage is to be fitted with a controller connected across the bridge 
to the motors in their present location. This double equipment of con- 
trollers is a unique outgrowth of the increase in size of such cranes 
and is only possible with an electrical equipment, which, in this re- 
spect, has a great advantage over steam-driven cranes for such work. 
Otherwise, it is, perhaps, a disputable point whether electric motors 
are or are not preferable to a steam engine for driving a heavy ma- 
chine of this type. 


The pressure of the isolated plant of the works from which these 
crane motors receive their power is 250 volts, so that these motors, 
situated as they are some distance from the plant and working on 
metallic circuits, require conductors of considerable cross-section for 
their supply. The feeders are 350,000 circ-mil cable for each ore bridge 
and the trolley wires from which the traveling cranes pick up their 
current are 0000 conductors. On account of the amount of current 
handled, the proposed controlling system from the other end of the 
ore bridge may be an auxiliary pilot motor or master-controller ar- 
rangement, which will avoid carrying the heavy currents across the 
whole length of the bridge and back again. The proposed changes 
also contemplate the working of the motors separately under certain 
conditions. At present they are permanently geared together and run 
constantly while the bridge is in operation, being connected to their 
loads intermittently by friction clutches. It is proposed to retain this 
arrangement for use in stocking the yard, but to put in a clutch to 
separate the motors when scooping and delivering ore to the bins. 
In this case one motor will permanently work the hoist and the other 
the cross travel of the carriage, each motor being separately controlled 
by a rheostatic controller when working in this way. 
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The method of handling the ore in these great ore bridges is of in- 
terest as an example of modern methods of transferring heavy mate- 
rials in large quantities by electrically-driven means. The ore comes 
from the ports on Lake Erie in the usual ore cars; each of these is 
separately pulled by a dolly car to a dump, in which the body of the 
car is firmly gripped and the whole car, trucks and all, is then turned 
over, delivering its contents into what are termed “bridge” cars, four 
of which are mounted on a transfer car. These transfer cars, carry- 
ing four bridge cars each, are then hauled by a steam locomotive 
down under the end of the ore bridge, which takes the bridge cars, one 
at a time, from the transfer car and runs them out on the bridge and 
dumps them over the stock yard. Each ore bridge is designed to carry 
100 of these bridge cars holding 17% tons each per day of 10 hours. 
Powerful searchlights are fitted so that the ore bridges can be worked 
night and day when necessary. The amount of work which the mo- 
tors are called upon to do in these various operations is shown by the 
two left-hand reproductions of ammeter records given in Fig. 2. 

The movement of ore from the stock yard to the bins is accom- 
plished by an entirely separate device on the same ore bridges, this 
device consisting of the scoop bucket shown hanging from the bridge 
in Fig. 1. The scoop bucket is driven by the same two motors that 
operate the bridge and bridge cars. In this movement of ore to the 
bins and thence to the furnaces, the ore is dumped from the scoop 
bucket into the bin-filling cars, several of which are shown empty, or 
being emptied, on the two left-hand tracks of the high structure in 
the foreground of the illustration, Fig. 1. These bin-filling cars are 
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being already in operation and the other about ready to be fired. A 
third furnace is being built, and space is provided for a fourth. These 
furnaces are designed to be able to turn out 600 tons of pig iron apiece 
per day when in full blast. The ore, coke and limestone, amounting 
to about 1500 tons per day per furnace, is hauled to the top of each 
blast furnace by means of a motor-driven skip. These skips run only 
13 degs. out of the vertical and constitute electric elevators of the 
heaviest type, being perhaps the most powerful electrically-driven ele- 
vators in the world. Each skip is capable of lifting 16,000 lbs. of ore 
when full, the car alone weighing 6000 Ibs. ; the counter weight weighs 
gooo Ibs., thus relieving 3000 of the live load. The skip runs at a 
maximum rate of 600 ft. per minute, the lift being 196 ft. and the time 
occupied from one end of the run to the other about 30 seconds. The 
skips carry a regular cycle of loads in order to properly mix the dif- 
ferent materials in suitable proportions in the furnace. There are 
four loads of coke, two of ore, and one of limestone to the charge. 
The severity of the work imposed upon the skip-driving motor by 
these loads is shown by the right-hand record of a Bristol recording 
ammeter in Fig. 2, in which all current readings are multiplied by 
three, the constant of the instrument. 

The motor driving the skip is a Westinghouse.six-pole machine, 
rated at 275 horse-power; the arrangement of this motor, its brake, 
and the hoisting drum is shown in Fig. 3. The motor drives this 
drum through a cast-steel pinion and annular gear. The motor is con- 
trolled by the automatic magnetic system designed by Mr. J. D. Ihlder, 
of the Otis Elevator Company. A view of one of these controllers 
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electrically driven, although there is little evidence of that fact from 
a superficial inspection of the cars or their roadbed. Each car weighs 
20,000 Ibs. and carries 10 tons of ore. It is operated by one G. E. 57 
motor geared down naturally for an unusually low speed. The cars are 
in this way operated up and down the length of the bins without a 
locomotive, giving much greater freedom of independent movement 
than would be obtained with a considerable number of locomotives 
and a correspondingly greater cost of operation. 

Current is supplied to these bin-filling cars by heavy copper trolley 
wires run along the side of the track outside the rails, insulated by 
hard-maple supports and: protected by a covering or shield of %-in. 
plate bent into an inverted channel shape, the collectors from the 
cars running under one edge of this inverted channel. As the circuit 
is not grounded, the positive wire is carried to one side of the track 
and the negative to the other. The bent plate above the two wires 
between the two tracks thus served is surmounted by a foot walk, 
which can be clearly seen in the illustration, Fig. 1. 

From these cars the ore is dumped into the bins over which the 
cars run, and from the bins it is spouted into what are termed “scale 
cars,” which run along a track below the bins and carry the ore from 
the bins to the skips, in which it is hoisted to the tops of the blast 
furnaces. The scale cars are also electrically operated, each being 
fitted with a single G. E. 52 motor. These cars obtain their current 
from overhead trolleys, bearing on trolley bars 1% in. x % in. in 
cross-section, mounted on edge on hard-maple boards above the track 
on which the scale cars run. 

The blast furnaces in this plant have the distinction of being the 
largest in the world. There are at present two furnaces erected, one 


appears in Fig. 5. All that the operator of the ship is called upon to 
do is to start the skip by means of a switch conveniently located, the 
controller automatically taking care of the acceleration and retarding 
and stopping the mechanism at the proper time to bring the skip at 
exactly the right point at the end of the run. The acceleration is au- 
tomatically controlled by means of six switches, successively cutting 
out the resistance in series with the motor armature, these switches 
being operated by magnets, the windings of which are connected 
across the motor brushes. The magnets are, therefore, excited in 
proportion to the back e. m. f., and consequently nearly in proportion 
to the speed of the motors, and are so adjusted as to operate and cut 
out the resistances as the speed rises consecutively to suitable values. 
The last of these six magnetically-controlled switches short-circuits 
the series field of the motor. The slowing down of the motor is ac- 
complished in several steps at a time determined by an automatic 
slow-down mechanism attached to the main shaft. The first step of 
the slow-down throws in the series field of the motor ; the second step 
throws a shunt around the armature of the motor, thereby taking from 
it some of the current received from the line through the series field; 
the third step removes the connection from the line, leaving the mo- 
tor excited by its shunt field with its armature shunted, and, there- 
fore, acting as a generator, thus setting up a heavy, retarding force. 
The third step also puts on the electrically-controlled strap brake 
which appears in the foreground of the driving equipment, Fig. 3. 
The motor armature is finally short-circuited to insure that there shail 
be no overrunning, and to stop the skip at the proper point over the 
furnace or at the bottom of its ways. 

The steel works also contain many other interesting motor appli- 
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cations, there being, for instance, in the rolling mill, 5 electric cranes, 
15 table motors and 1 ingot transfer; in the rail-finishing department, 
10 drill presses, 10 straightening presses, 11 transfer tables, and 1 
cold saw, all driven by individual motors, that of the cold saw rated 
at 125 horse-power. One 65-hp motor in another part of the works 
drives a pig-casting machine of a novel type, in which the pig iron is 
cooled by being carried in a conveyor under water. There are also 
in the converting mill an electric locomotive, a ladle transfer or ladle 
pull and three ladle tipping motoys. 





FIG. 3.—ONE OF THE 275-HP SKIP DRIVING MOTORS. 


To supply all of these motors, as well as to light the works, there is 
an isolated plant that resembles in size and lay-out a street-railway 
power station. A view of the engine and generator room of this plant 
is given in Fig. 6. The plant contains two McIntosh & Seymour 
horizontal cross-compound engines, capable of working up to 14v0 
horse-power each, direct-coupled to two Westinghouse 550-kw gener- 
ators of a street-railway type, but wound for 250 volts. The genera- 
tors are guaranteed to stand a 75 per cent overload for one hour. A 
third machine of the:same size is under order, and the plant provides 
space for a fourth. The steam for these units is supplied from a 
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FIG. 4.—THE TWO ROTARY CONVERTERS FOR THE LIGHTING SYSTEM. 


neighboring battery of Stirling boilers fired with blast-furnace gases 
and with a capacity of 10,000 horse-power, the chief load upon these 
boilers being some 5000-hp blowing engines. 

The switchboard of this 250-volt plant is notable for the use of 
brush-type switches—i. ¢., switches with laminated-leaf contacts—on 
the machine panels and on the equalizer posts. The latter are, in this 
case, set up facing the corresponding machine panels, as the illustra- 
tion shows. 

The lighting of these works is carried out almost entirely by means 
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of alternating currents, and to avoid the running of separate genera- 
tors for this service two inverted rotary converters are used, taking 
direct current at 250 volts, changing it to two-phase, 50-cycle, alter- 
nating current at about 170 volts, which is then stepped up to 2000 
volts in ordinary transformers, distributed through the works in the 
usual way, and transformed down to lamp pressure. The two 75-kw 
Westinghouse inverted rotary converters are shown.in Fig. 4. They 
are 10-pole machines, and hence run at 720 r. p. m. in order to give 
the required number of alternations, 7200 per minu‘e. In spite of 
their speed and the crowded condition of their armatures and com- 
mutators, necessitated by the high frequency, they have been running 
continuously for several months without the slightest trouble, and 
nothing more than the slightest attention. Although they have no al- 
ternating-motor nor arc-light loads to lower the power factor of their 
output, they are excited by means of the small exciters shown coupled 
to them in the illustration, these machines being run below saturation 
so as to build up their voltages, and increase the field excitation of the 
rotaries to prevent a runaway in case at any time the character of the 
load upon these machines varies and introduces wattless current and 
consequent field demagnetization by armature reaction. One or the 
other of these machines is constantly in operation night or day, with 





FIG. 5.—AUTOMATIC CONTROLLER OF ONE OF THE SKIP MOTORS. 


the exception of the noon hour. They are readily synchronized and 
paralleled for changing the circuits from one machine to the other. 
A complete description of the operation of these machines and the 
method of connecting up their circuits will be found in an article de- 
scribing similar machines for railway purposes used in Providence, 
R. I., in a recent issue of this paper. 

The switchboard of these two machines contains, in addition to the 
usual direct and alternating-current switches, Stilwell feeder regula- 
tors for giving a means of adjusting the alternating voltage, there be- 
ing no means of obtaining such an adjustment by any manipulation 
of the machines, which give a constant ratio of direct to alternating 
voltage, no matter what their speed, field excitation or other condi- 
tions may be. To throw these machines out of circuit in case the cir- 
cuit breakers of the generators open, it was originally proposed to 
put in an under-voltage release, but it was found that the machines 
would always throw themselves out of circuit when power was taken 
off the lines by tripping their own direct-current' circuit breakers. 
This is probably due to inertia of the armatures at the high speeds at 
which they run, and the consequent kick-back of direct current into 
the line and other power-consuming devices. 
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The arc lights of this plant are all of the enclosed type and operated 
on the direct-current, 220-volt circuits. They are supplied from a spe- 
cial arc board, from which 12 arc lines run out, each being fitted with 
an ammeter, quick-break switch, fuses and pilot lamps to indicate 
when the fuses burn out. This special wiring to the arc lamps is de- 
signed to relieve them of the variable line drop, due to the heavy 
fluctuations of current on the motors, the distance from the power 
station to the main shops being 1000 ft. The special arc circuits also 
give positive control of the arc lights from the power station and en- 
able the outdoor and indoor lighting to be thrown on from a central 
point at proper times of day. 

This interesting plant, with its many special motor problems, is in 
charge of Mr. B. R. Shover, who not only looks after the strictly 
electrical work, but takes general charge of all mechanical work on 
the giant motor-driven cranes described above, all repairs and adjust- 
ments of such elaborate machines being preferably in charge of one 
department rather than divided between two. The severe use of the 
electrical and other aparatus in such work calls for considerable at- 
tention and repairs, Mr. Shover having under his charge about 100 
men engaged on the electrical and the allied mechanical work, with 








VoL. XXXVI., No. 2. 


Alternating-Current Work with the Wehnelt Interrupter. 





By BenjAMIN F. Baltey, M. A. 


Research work is carried on at the electro-therapeutical laboratory 
of the University of Michigan with the primary purpose of advancing 
the science and art of electro-therapeutics. 

High frequency currents derived from the induction coil have prac- 
tical uses both in therapeutic applications and in the production of 
Roentgen rays. 

The simple construction of the Wehnelt and Caldwell interrupters, 
their adaptation to both the direct and the alternating currents, to- 
gether with the great frequency of the interrupters furnished by 
them have created a hope that by means of them one of the most 
perplexing obstacles to a constant and rapid break in the circuit will 
at length be overcome. 

There is, however, much to be learned concerning the details of 
the action of this form of current interrupter beforé it can be relied 
upon for practical results. 

It is with a view of obtaining a better understanding of the phe- 
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Fic. 6.—THE INTERIOR OF THE ISOLATED PLANT, SHOWING THE Two 550-KW GENERATORS. 


a complete shop for doing all repair work and rewinding on the prem- 
ises. Breakages and troubles of all kinds are constantly expected and 
found in such work, the chief duty of the electrical department con- 
sisting in being prepared for any emergency with spare parts, dupli- 
cate armatures, etc., and a sufficient force of men to repair damages 
in quick time and get the apparatus in order at once. To Mr. Shover 
belongs credit for the progressive spirit shown in the application of 
electrical apparatus to work heavier than anything hitherto attempted 
by others. 





Pacific Cables. 





It is stated that Victoria and New South Wales have broken away 
from any further negotiations with the Eastern Telegraph Extension 
Company relative to its proposal for laying a cable between 
Australia and South Africa, and have thus given their adhesion to 
the plan for an all-British cable across the Pacific and through 
Canada. They have cabled to the Imperial Government asking 
it to begin the laying of the Pacific cable with the least possible delay. 
The contributing colonies to the Pacific route are New Zealand, 
Queensland, New South Wales and Victoria. 


nomena that attend the break of the current by this method that the 
researches here reported have been undertaken. They have been 
carried on by Mr. Bailey and Mr. L. F. Miller during the present 
year, and the, following is a report of a portion of the work accom- 
plished. These itivestigations are still in progress and give promise 
that a very: satisfactory and practical form of interrupter for thera- 
peutic uses will. eventually be evolved from this source. 
Wo. J. HERDMAN, 


Director of Electro-therapeutical Laboratory, University of 
Michigan. 

In order to have the Wehnelt interrupter work well on a direct- 
current circuit it is necessary that the platinum point be made the 
anode and the lead plate the cathode. If the connections be reversed 
the interruption is very irregular, if it takes place at all. The Gis- 
charge around the point is now bluish in color instead of having 
a red tinge as before, but unless the self-induction is just right, in- 
terruptions will not take place at all. Generally the point will become 
red hot, glow a few minutes and then break out of the glass. 

If now an alternating current be passed through an interrupter 
and an inductance in series, the interrupter will operate with great 
regularity. We now have the curious fact that the hum of the in- 
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terrupter corresponds exactly in pitch with the note produced By 
passing the same alternating current through an electro-magnet, 
or in other words, there is one interruption for each wave of current 
The only frequencies at our disposal were 125 and 40 cycles per 
second. On these frequencies no change of resistance or inductance 
caused the interrupter to alter its note. The action is, however, 
slightly more violent with a great inductance. On a. direct-current 
circuit the slowing down with an increase of self-induction is very 
noticeable. 

The reason for this is apparent. The current starts in at its zero 
value, and gradually rises to the critical value at which the interrupter 
breaks the circuit. On the next wave the process is repeated and so 
on. Theré is no apparent reason why it should skip and take every 
other wave. On the other hand, we might conceive that two, three 
or more interruptions might take place in each wave, but we have not 
been able to produce such a result. 

From the action of the interrupter on the direct current when con- 
nected the wrong way, we should not expect the interrupter to act 
when the current is passing from the lead plate to the platinum 
point, and this view is supported by several facts. If we pass the 
interrupter current through the primary of an induction coil, the 
spark produced between the terminals of the secondary shows a 
marked polarity. Near the positive terminal a distinct thickening of 
the spark can be seen. It starts near the terminal and extends about 
one-third of the length of the discharge. The beginning and end of 
this enlarged part are very distinct. If a Caldwell interrupter be 
substituted for the Wehnelt, the interruptions take place in both 
halves of the wave and the thickening can now be observed at both 
poles. The fact that a single focus X-ray tube can be worked from 
an induction coil operated in this way also indicates the same thing. 

Assuming that the preceding theory were true and the interruptions 
were synchronous with the waves of applied e. m. f., it seemed that it 
might be possible to obtain a curve of the current using an instan- 
taneous contact maker in the ordinary way. This would, of course. 
require that the interruption take place in the same part of the wave 
each time, and that it take place with perfect regularity. 

An attempt was made in this way and with perfect success. We 
first tried to run the contact maker by means of a synchronous 
motor, operating upon a commercial circuit of 125 cycles per sec- 
ond. The only available motor, however, gave trouble, so this was 
abandoned. Use was finally made of a small, two-pole rotary trans- 
former, changing from direct current at 220 volts to alternating cur- 
rent at 150 volts and 40 cycles per second. The great trouble with 
this was caused by the eating away of the platinum point of the in- 
terrupter. At from 50 to 100 volts there is little or no action on the 
point, but at 150 volts, particularly with small points, the platinum 
is rapidly eaten away. The action is strongest near the glass, so 
that a little knob is left at the end of the platinum. A chemical an- 
alysis showed that the platinum was present in the electrolyte in 
the molecular state. However, by keeping the circuit closed as short 
a time as possible, we succeeded in getting good results. 

The first curve is that of the current. This was obtained by con- 
necting the interrupter, an inductance of 0.0087 henry, and a non- 
inductive resistance of 50 ohms in series. A Weston direct-current 
voltmeter was connected through the contact maker with the terminals 
- of the non-inductive resistance. A condenser was in parallel with the 
voltmeter. The contact maker was driven directly by the rotary 
converter. Under these circumstances the deflections of the volt- 
meter were proportional to the current passing through the non- 
inductive resistance at the instant of contact. This arrangement 
worked very well, and readings were taken with considerable rapidity. 
The deflections of the voltmeter were steady, except at places where 
the variation of the current was very rapid or very irregular. 

The light curve in Fig. 1 is that of the e. m. f. of the rotary trans- 
former. As is seen, it has a very sharp peak and is flat near the 
zero values. Fig. 2 shows the curve of the current through the in- 
terrupter in its proper phase relation to the curve of e. m. f. 
The part above the axis is the curve of current from the lead plate 
to the platinum point. The lower half is the current in the opposite 
direction. At first the curve follows that of the e. m. f. quite regu- 
larly. This was, of course, to be expected, as the interrupter here is 
non-inductive, except for a slight effect due to polarization. The 
zero value is about 20° behind the applied é@. m. f. on account 
of the self-induction of the circuit. This condition lasts during ap- 
proximately 50 per cent of a half cycle, when a sudden diminution of 
current occurs, followed by a more gradual rise to a second peak. 
From this there is an irregular decrease to zero. It is evident that 
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in this half of the curve we have a partial interruption. This might 
be explained by the fact that if a direct current be passed from the 
lead to the platinum point, more or less interruption takes place. 
This under the regularly recurring impulses of the alternating cur- 
rent is forced to take place regularly. It is not sufficiently quick tc 
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FIGS. I, 2 AND 3. 


produce marked inductive effects, as the fall is no more rapid than 
the rise. The length of the whole half wave is accurately 180°. 

In the beginning of the wave from the platinum point to the lead 
plate, the current again follows the e. m. f. quite closely. It, how- 
ever, rises a little higher before the break occurs. It is here that the 
real break takes place, and the current falls from a value of 4.4 am- 
peres to 0.12 amperes, within 5° corresponding to 1-3000 of a second. 
The current rises again almost instantly, to a second peak, almost as 
high as the first, and from here the current descends in a rather 
irregular manner to zero. During the “break” part of the curve, 
readings were taken for every degree, and as they correspond well, 
the curve is evidently accurate. 
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One defect of the contact maker should be spoken of here. The 
width of the contact strip is about 1°, and it is evident that what we 
get is an average value during the time the brush is on this contact 
piece. If the curve is a straight line it makes no difference, but when 
we have a sudden peak or a sudden depression it is evident that th: 


tendency is to lower the peak or make the depression less pronounced. - 


So in the present case it is possible that the curve reaches zero fo1 
an instant, and it certainly should go slightly lower than it does 
However, other curves lead us to believe that the circuit is never 
really broken. 

The amount of self-induction in the circuit has a great influence 
upon the action of the interrupter. In direct-current work, an in- 
crease of inductance cuts down the frequency and increases the noisc 
in the interrupter, the size of the arc around the anode and the 
violence of the action. On the alternating current the frequency 
cannot change, but an increase of inductance causes a greater length 
of arc to form, since the current resists more being. broken, and 
tends to keep on flowing. It is evident that if this action be great 
enough the arc will maintain the current and no break will occur 
An induction coil in the circuit will then give a much less length of 


secondary discharge, although the current and frequency be mad: . 


the same. 

A case of this kind is shown in Fig. 1 curve. Here the self-induc- 
tion in circuit is about ten times as great as at first. No break takes 
place, but the curious semi-break is still present in the lower half of 
the curve. On the other hand, by cutting down the inductance suf- 
ficiently we can’ get a condition in which the break lasts much 
longer. The current runs along for about 1-300 of a secund at a 
very small value, never quite reaching zero, then rises rather gradu- 
ally again to about one-third its maximum value and then decreases 
to zero. 

By comparing the two curves given, it will be seen that the rise of 
the current is much sharper in the first case. This is of course, due 
to the greater value of the inductance in the second case tending tc 
make the curve conform to the sine form. 

It is a curious fact that the integrated area above the axis in the 
first curve is about 12 per cent greater than that below, 
or there is about 12 per cent more current passing from platinum 
to lead than flows the other way. A direct-current and an alternating- 
current ammeter in series with the interrupter showed the same 
thing, the direct-current instrument reading always about 10 per 
cent as much as the other and showing that the excess flows from 
platinum to lead. 

On the other hand, if we connect a direct-current voltmeter across 
the terminals of the interrupter, we get a considerable deflection in a 
direction to show that the lead is positive with respect to the platinum 
point. Thus we have the curious condition that the current as a 
whole ‘is directed one way while the e. m. f. is directed the other 
way. The other curve on Fig. 2, which is that of the e. m. f. over the 
interrupter, helps us to understand this. The halves of this curve 
are purposely reversed so as not to interfere with the curve of 
current. 

This curve was taken with everything arranged as nearly as pos- 
sible as when taking the first curve. For small values of the current 
and with high e. m. f. so that the polarization and the potential be- 
tween lead and platinum (only 0.15 volt) may be neglected the in- 
terrupter is nearly non-inductive. The resistance is only half an 
ohm, so that the current and e. m. f. over the interrupter are nearly 
in phase, and the value of this e. m. f. is small. The current, however, 
lags about 20° behind the total impressed e. m. f. When the 
break occurs the potential rises very rapidly, both on account of the 


higher resistance of the interrupter, and still more on account of the © 


sudden inductive discharge of the self-induction. If the circuit is 
entirely broken the difference of potential is, of course, equal to the 
total applied e. m. f. at that instant. We would then, of course, have 
during the time the circuit was entirely broken a small portion of the 
e. m. f. curve agreeing: with the curve of applied e. m. f., while the 
current during the same time would be zero. Then, at the moment 
contact was re-established the curve would drop to zero. The fact 
that the curves do not show these actions seems to indicate con- 
clusively that the circuit is never entirely broken. A considerable 
number of interrupters have been tried and this has always been the 
case. After complete contact has been restored there is a small rise 
in the e. m. f. curve corresponding to the rise of the current. It will 
be readily seen that the lower half of the e. m. f. curve is considerably 
larger than the upper half, and this explains the voltmeter action. 


The sudden rise in the upper half, corresponding to the real break, 
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should doubtless go considerably higher, or, as the peak is low- 
ered on account of the action of the contact maker before spoken of. 

This brings us to the consideration of the “condenser action” of 
the interrupter.. As is well known, if we apply to a polarizable elec- 
trolytic cell an alternating e. m. f. whose maximum value is less than 
the counter e. m. f. of polarization, practically no current will pass 
through and the cell will act as an almost perfect condenser. The 
case which we are considering having such a high resistance this 
effect is inappreciable. This “condenser effect” which is undoubtedly 
present seems to be due to the break. By reference to Fig. 1 it will 
be seen that in both halves of the curve the effect of the break is to 
throw the current ahead of the e. m. f. so that although the zero is 
20° behind, the curve as a whole is ahead of the e. m. f. curve. That 
is, the current as a whole leads the e. m. f. slightly in spite of the 
action of the self-induction in the circuit which alone would cause it 
to lag behind. To do this the interrupter must act much the same as 
a condenser. As is well known, a capacity and a self-induction in 
series tend to neutralize one another, the current being 

e 


ve t (4 2) 16% ) 
If the capacity and the self-indujction are adjusted until 


le = = the current will be a maximum and equal ; . It may be- 
@ 


come quite large if R is small. The potentials will be, for the self- 


/ 


induction £; = / Zw and for the capacity Fe = as either or 


both of which, as is readily seen, may be greater than the E the ap- 
plied voltage. This formula was developed on the assumption of 
sinusoidal e. m. fs. In the present case this is by no means the case, 
but qualitatively the action is the same. 

To test the amount of this action experimentally, an interrupter 
and a variable self-induction were connected in series across alter- 
nating current mains at 53 volts and 125 cycles per second. No ex- 
ternal resistance was used. The value of the self-induction was first 
measured for each of its values. Then the inductance was varied 
and the voltage over the interrupter and over the inductance was 
measured for each value of the latter. The results with two different 
interrupters are plotted in Fig. 3. 

For each interrupter a particular value of the inductance was 
found for which the interrupter worked the steadiest. If it was in- 
creased too much the interruption ceased and if cut down too much 
the action became very unsteady, although it usually continued to 
some extent. Of course, even in this case there was some self-induc- 
tion in the line. At the particular number of turns for which the 
interrupter seemed to work the best, it was always found that the 
voltage over the interrupter and over the self-induction had risen 
greatly, so that they were each greater than the applied voltage. 
Moreover, the two were about equal, although this is of course only 
approximate since the action was steady through a. considerable 
range, but the point of equality was always near the middle of this 
range. Thus an interrupter on an alternating-current circuit seems 
to work best when there is just enough inductance in the line to offset 
the capacity effect of the interrupter, i. e., when the capacity and self- 
induction are such as to give resonance. 

In the curves it is seen that the voltage over the interrupter starts 
at the same value as that of the applied e. m. f. That over the in- 
ductance, of course, at zero. From this point they both rise for a 
considerable distance, then gradually fall. The maxima of the two 
were about equal, but that of the interrupter curve was always 
reached first. The point of intersection of the two is always near 
the maximum value and is, as before noted, the point of most satis- 
factory action. In one of these cases we had at this point with 53 
volts total applied e. m. f. we had the interrupter and over the self- 
induction an e. m. f. of 67% each. On the supposition that we had 
sine curves of current, this would indicate that the e. m. f. over the in- 
terrupter was 62° behind the current, and that over the self-induc- 
tion 62° ahead. Of course, these assumptions are far from being 
strictly true, but it serves to show the magnitude of the effect. 


—$_—————————— 


A New Canso Cable. 





The cable steamship Silvertown, belonging to the Telegraph Con- 
struction & Maintenance Company, of London, will leave New York 
harbor this week to begin the work of laying the Commercial Cable 
Company’s new cable between Coney Island and Fox Bay, Canso, 
N. S. 
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Electric Automobiles at the Paris Exposition. 





two parts, about one-half the space allowed it being at the 
Champ de Mars, in the Transportation Building, while the 
other half is furnished by a special building at Vincennes. At the 
Champ de Mars the space is very restricted, and nearly all the stands 
are crowded to the utmost. At Vincennes a fine track around the 
lake Daumesnil gives the exhibitors opportunity to show their ma- 


. 4% automobile exhibit at the Paris Exposition is divided into 





COLUMBIA ELECTRIC AUTOMOBILES. 


chines in operation, but on account of the small attendance at Vin- 
cennes, most of the exhibitors have been rather tardy in installing 
vehicles there. 

The foreign nations exhibiting in this section are Belgium, Switzer- 
land, United States, Austria and Germany at the Champ de Mars, 
and Italy, England, United States and Germany at Vincennes. At 





SPERRY AUTOMOBILE EXHIBIT. 


the Champ de Mars there are alone some 200 vehicles on show, not 
counting motor-bicycles, tricycles and quadricycles. Of these about 
50 are electrics. American firms and their European representatives 
show 20 electric vehicles, which are in general of very pleasing de- 
sign and of a high finish. 

The Société Francaise des Vehicules Electriques, the French repre- 
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sentative of the Riker Company, exhibits at the Champ de Mars and 
at Vincennes. At the former place it shows one running gear 
with motor, one victoria with French carriage work, one victoria 
with American carriage work, two coupés and one cab. At Vin- 
cennes it will have six or seven vehicles on show. The Riker 
vehicles have a turning plane steering arrangement; that is to say, 





GROUP OF RIKER VEHICLES. 


the centre line around which the wheels are turned, in steering, lies 
in the plane of the wheel. Any obstacles in the road striking the 
wheel will therefore not deflect the latter from its course. The 
mechanism performing the duty of the differential gear, is placed 
inside one of the driving-wheel hubs. It is therefore not necessary 
to have a divided driving axle, nor an extra gearing for each driving 
wheel, as is the case when the ordinary differential gear is employed. 
The Société Francaise uses the Fulmen accumulators. 

The Cleveland Machine Screw Company has its space right 
beside that of the Riker Company. It shows one Sperry two- 
seated brougham, one cabriolet, one victoria and two phaetons. The 
Cleveland vehicles have a single motor equipment, slanting pivot 
steering and a single-operating lever. A vertical movement of this 
lever starts and governs the speed of the motor, while a horizontal 
movement affects the steering. 





EXHIBIT OF AMERICAN ELECTRIC VEHICLE CO. 


Separated from the Cleveland Screw Company’s exhibit by a pas- 
sage, is the space of the Columbia Electric Vehicle Company. This 
concern exhibits one ’bus for six to eight passengers, one ambulance, 
one phaeton, one “duc,” one brougham, one victoria and one delivery 
wagon. In the heavier vehicles—the ’bus, ambulance and delivery 
wagon—the batteries are placed in a metallic case below the floor 
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Mivpe Motor Fore CARRIAGE. 


of the vehicle body, while in the other vehicles the batteries are 
concealed within the body. 

The American Electric Vehicle Company shows one single-seated 
and one two-seated vehicle. 

In the French section, the firm of Ch. Mildé, Fils & Co. exhibit a 
number of vehicles which are of interest, as they differ in a number 
of respects from American vehicles. The batteries are of the Heinz 
(Faure-Sellon-Volkmar) type, and 40 cells are employed. A so- 
called differential motor, having two armatures revolving in a single 
field, is used. The two armatures revolve independently, and each 
has attached to its shaft a pinion engaging directly with one of the 
drive-wheel gears. The differential gear is thus done away with. 
The battery remains always in series, and there are in all 13 posi- 
tions of the controller: 6 speeds ahead, 2 reverse speeds, 2 posi- 
tions of electric braking, 1 recuperating position and 2 stops. The 
connections made by the controller are shown by the accompanying 
diagram and explanatory table: 


Ballons st0Slinenls « tension 
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MILDE CONTROLLER DIAGRAM. 


The steering is done by a hand-wheel, as is usual in French auto- 
mobiles. The axis of the controller corresponds with the center 
line of the rod, running down from the steering hand-wheel; and 
the controller is operated by a small hand-lever just below the hand- 
wheel. 

In addition to the electric brake, there is a hand-brake, acting 
on a brake drum, keyed to the rear hubs, and also an ordinary shoe 
brake, acting on the tires of the wheels. The former is operated by 
a foot lever and the latter by a hand lever, placed to the right of the 
conductor. 





The vehicles of this firm are provided with the following acces- 
sories: One voltmeter and one ammeter for indicating the voltage of 
the battery and the current consumption on the road; a main switch 
operated by the brake pedal and opening the circuit before the me- 
chanical brake is applied, one fusible cut-out to protect the motor 
against excessive currents; a pair of cables with connection plugs 
for charging; a plug for opening the circuit when leaving the ve- 
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TABLE OF CONTROLLER CONNECTIONS. 


hicle; a rheostat for starting and for the electric brake; a shunt to 
the series field coil; a switch and:fuse for the two incandescent 
lamps, and a plug and flexible cord for connecting a portable lamp 
to the battery. With vehicles de luxe an electric ceiling lamp and 
an electric heater are furnished in addition to this. 

Messrs. Mildé, Fils & Co. have lately designed an “avant train” 
moteur, or motor fore carriage, which is illustrated by the two views 
of the accompanying drawing. The batteries and motor are both 
carried by the front axle, and the front wheels serve as steering 
and driving wheels. The battery case is suspended from the semi- 
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elliptic front springs. The motor is also spring-suspended, turning 
around the axle as a centre. This motor for carriage forms a sort 
of mechanical (or electrical) horse, to which any form of rear car- 
riage may be hitched. 

M. Jeantaud has on exhibition a cab and a coupé. The cab invites 
attention on account of its unusual, yet pleasing, lines. The bat- 
teries are placed in a case directly over the front axle, while the seat 
of the operator is high up behind the top of the cab. The coupé is 
more on ordinary lines. M. Jeantaud claims to have been the first 
to construct an electric automobile, having commenced to work 
at it in 1881, shortly after Faure had invented his pasted-plate ac- 
cumulator. 

The accumulators used with these vehicles are of the Faure type. 
The elements are placed in ebonite boxes, and two trays, each con- 
taining 22 cells, are used. Lead fuses are fastened to the heads 
of the trays, and are easily accessible. 

For vehicles from 1000-kg to 1500-kg, a two-pole motor is em- 
ployed, but for vehicles above this weight a four-pole motor is used. 
The fields are compound wound, and the armature is of the drum 
type. The two-pole motor will take from 25 to 35 amp., at 80 volts, 
and runs at 1600 r. p. m. The motor pinion engages the differential 
gear on an intermediate shaft, the ratio of reduction being 1:3.8. 
From the intermediate shaft the power is transmitted to the driving 
wheels by means of sprockets and chains. The ratio of reduction is 
here 1:5, which gives the vehicle a speed, on the level, of 17.5 km. 
or II miles an hour. 

The controller gives five forward speeds and one reverse. The 
forward speeds are obtained as follows: 1, batteries in parallel; 2, 
batteries in parallel, series coil lightly shunted; 3, batteries in series 





EXHIBIT OF C. F. DES VOITURES ELECTROMOBILES. 


(normal speed); 4, batteries in series, series coil lightly shunted, 
5, batteries in series, series coil reduced in strength by a double shunt. 

The Jeantaud vehicles are provided with an electric braking device 
which is operated by a foot lever. During the first part of the mo- 
tion of this lever, resistance is gradually introduced into the motor 
circuit; next the circuit is broken. During the second part of the 
motion the motor armature is closed on a resistance, which is gradu- 
ally diminished to zero. The excitation of the field is maintained 
by the shunt winding. During the second part of its motion, the foot 
lever just referred to also brings into action a hand-brake on a 
brake drum keyed to the armature shaft. A second foot lever, placed 
to the left, throws into action a mechanical brake engaging two 
drums fastened to the wheels of the vehicle. When this brake is 
operated, the armature current is interrupted automatically. A shoe 
brake acting directly on the tires is operated by hand-wheel and 
screw. The braking appliances are completed by a “béquille,” a 
rod hinged from the reach or frame of the vehicle and held off the 
ground by a rope or chain. The lower end of this rod is flattened, 
and when the rod is released, in stopping on a hillside (while mount- 
ing), it digs into the ground and prevents the vehicle from running 
backward. There are, therefore, five distinct means of stopping the 
vehicle or of reducing its speed, which seems excessive, when one 
considers that in America electric vehicles have, usually, none but 
the band brake on the armature shaft. The Jeantaud carriages can 
cover an average of 38 miles on one charge. 

The Compagnie Frangaise des Voitures Electromobiles show a num- 
ber of the vehicles manufactured by them. This firm is the manu- 
facturer of electric cabs circulating in Paris. In these cabs, the bat- 
tery is placed in a metallic box, suspended from the vehicle frame 
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by means of chains. The motor is placed in the case of the vehicle 
and is concealed from view. A sort of toothed chain is used for 
driving. A turning fore-carriage is used for steering, and by means 
of a worm and wheel this steering arrangement is rendered irre- 
versible. The controller is placed in the front, or driver’s seat. 

The company also manufactures vehicles in which the batteries 





VEHICLE TRUCK, SOC. V. E. ET A. B. G. S. 
are concealed from view, being placed in the seats. One illustration 
shows two vehicles of this kind. Here the front axle acts both as 
driving and steering axle. The motor is placed just inside the dash- 
board. The shaft of the motor is vertical, and an extension of the 
shaft runs down inside the central column seen over the centre of the 
front wheel. The shaft is provided with a bevel pinion which en- 
gages with a bevel gear on the differential. The controller used 
with these vehicles gives four forward speeds and one reverse speed, 
and also permits electric braking. This firm claims to have manu- 
factured about 300 vehicles up to date. 

The Société des Voitures Electriques et Accumulateurs B. G. S. 
shows one vehicle frame with motor and accumulators in place, and 
one vehicle all finished. This firm, like a number of other French 
electromobile builders, is imitating gasoline vehicle builders in 





EXHIBIT SOC, DES TRANS. AUTOMOBILES. 


constructing a frame, supporting the motor and the batteries, and 
placing a removable body on top of this structure. The motor em- 
ployed by this company is bipolar. It is not dust and moisture proof, 
but the openings in the field frame are covered with wire gauze. 
The motor shaft is geared to an intermediate, divided shaft, a raw- 
hide gear being employed. It may be remarked, that the use of 
rawhide gears on automobiles is something very uncommon in 
From the countershaft the power is transmitted to the rear 
The batteries are of the company’s 


France. 


wheels by means of chains. 
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own manufacture. A vehicle of this firm recently covered a dis- 
tance of 262 km., or 164 miles on one charge, in a contest organized 
and conducted by Le J’elo, a French cycling and automobile journal. 
A little data of the vehicle which made this remarkable record may 
be of interest: The total weight of the vehicle is 2300-kg, or 5000 
Ibs., 2770 Ibs., or 54 per cent of which is made up by the storage bat- 
tery. Each element of the battery weighs 30.8 lbs., and there are 44 
elements in all. The capacity of the cells is 650 amp.-hours. At 
the normal speed of 14 miles an hour, the motor consumes 36 amperes 
at 90 volts, which corresponds to 104 watt-hours per ton mile. The 
controller gives 11 different connections, 2 starting positions, 5 
speeds, 2 reverse speeds and 2 connections for electric braking. Pro- 
vision is also made to recuperate energy in descending hills. 





KRIEGER RACING “ELECTROLETTE.” 4% 


The Krieger electric vehicles, of which five are shown at the 
Champ de Mars, have a combined driving and steering front axle, 
the motors being supported by the short axles or steering spindles 
and directly geared to spur gears securely fastened to the hub of the 
driving wheels. Front-wheel driving permits the placing of the bulk 
of the weight over the front axle, thus improving the riding qualities 
of the rear or main seat. The accumulators are contained in one 
or two wood trays, according to the type of the vehicle. The trays 
are interchangeable, and are provided with spring contacts which 
automatically connect the battery to the circuits of the vehicle, 
when the tray is placed in position. A special device permits the 
displacement of the contacts on which the springs bear, when it is 





KRIEGER ELECTRIC BROUGHAM., 


desired to make repairs, without removing the battery from the 
vehicle. 

Two motors are necessarily always employed with this system. 
They are entirely enclosed, and are of the single-bearing type. The 
commutator and brushes are protected by a removable case which 
gives easy access to these parts. The motor pinion is of steel, and 
the gear with which it engages is of hard fibre. 

The motors are four-pole machines, and are compound wound. 
The series coils are placed on two of the poles, while the shunt coils 
are disposed on the other two. 

The motors are attached to the steering axles by two different 
methods. They are either pivoted directly on the steering spindle 
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as in the case of the brougham illustrated herewith, or spring-sus- 
pended as is the case with the motors on the “electrolette,” also 
illustrated. The latter method permits of a slight rotary move- 
ment of the motor, around its centre of suspension, in starting and 
when the electric brake is applied. 

The controllers with which these vehicles are provided give six 
forward speeds, one reverse speed and one braking connection. The 
various connections made by the controller are indicated by the ac- 
companying diagram and table: 
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KRIEGER CONTROLLER. 


The Compagnie Internationale des Transports Automobiles shows 
one delivery wagon, one phaeton and one coupé at the Champ de 
Mars. These vehicles are on the Jenatzy system. The motors of 
these vehicles are geared directly to the rear driving wheels. The 
motors have a cast-steel field and are very powerful in proportion 
to the weight of the vehicles. The 4.7-hp motors of the coupé weigh 
154 lbs. each. The controller employed by M. Jenatzy consists of 
three superposed drums. These three drums connect in series or 
in parallel—the batteries, the armatures and the series fields re- 
spectively. The connection of the shunt-winding always remains the 
same. It is connected across one of the batteries. The reverse speed 
is obtained by means of a fourth drum placed below the other three. 

Some resistances may be placed in the main circuit while starting 
or changing speed, but they are intended for this purpose only. The 
storage batteries employed with these vehicles are of the’ Fulmen 
type, which are much used for automobile work in France. The 
steering is done either by a hand-wheel or by a handle-bar, connected 
to a vertical shaft, which at its lower extremity carries a pinion en- 
gaging with a sector. This sector fastens to another shaft running 
down the accumulator case and connecting to an arm of the left 
steering spindle by means of a connection-rod. The multiplication 
ratio from pinion to sector is 3, and the angle through which the 
steering wheels of the coupé may turn is 35°. 

Heinrich Scheele, of Cologne, Germany, exhibits a number of 
electric vehicles, both at the Champ de Mars and at Vincennes. 
The delivery vehicle herewith illustrated stands at the latter place. 
At the Champ de Mars a vehicle with interchangeable body is shown. 
By loosening a few screws and interchanging bodies, this vehicle 
can be transformed from a my-lord into a coupé, or vice versa, in a 
few minutes time. The following figures refer specifically to this 
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vehicle. The storage battery is that of Gottfried Hagen, and con- 
sists of 40 cells of 120 amp.-hours capacity. There are two motors 
directly geared to the rear driving wheels. The motors make 800 
r. p. m., and consume under normal conditions, on the level, 23 
amperes. The maximum speed is 12-14 miles an hour, and the con- 
troller admits of 3 forward and 2 reverse speeds, also of electric 
braking. 

The Gesellschaft fuer Verkehrsunternehmungen, of Berlin, Ger- 
many, shows some electromobiles at Vincennes, among which may 
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be mentioned an electric omnibus of the type circulating in Berlin. 
These vehicles accommodate 17 passengers, a motorman and a con- 
ductor, and have a weight of 7700 Ibs. The omnibus is steered by 
a steering wheel similar to those of boats. The bows on top of the 
*busses, which somewhat resemble Siemens’ trolleys, are intended for 
charging, overhead charging T-rails having been erected at the 
end stations of the ‘bus line. The motorman simply runs the vehicle 
under these rails, the. bows make connection, and the battery is be- 
ing charged. 





The Worthington Pumping Pavilion at the Exposition. 
mange 


This admirable building, which Has already been referred to in 
these pages, has been constructed entirely from designs made by the 
engineers of the Worthington Company, after having the approval 
of the Exhibition authorities who, on account of its prominent posi- 
tion on the Quai d’Orsay and its contiguity to other buildings, re- 
quired that the designs should be submitted for approval, in order to 
insure its being in harmony with the other buildings of the Exposi- 
tion. It is, perhajas, unique in that it is the only building of any im- 
portance in the entire Exposition which has been constructed without 
the supervision of an architect. - 

The pavilion itself consists of a steel frame or skeleton composed 
of a series of frames of angle irons firmly braced and bolted together 
and forming a complete skeleton. All these frames are of such size 
as to be easily lifted by one man. The entire building was erected 
without the help of stages and platforms usually adopted in the con- 
struction of this class of building. This system of construction is a 
modification of the American system, which is so largely used now, 
except in the fact that owing to its temporary nature it was decided 
to adopt the system of independent frames bolted together. This is 
undoubtedly the lightest building in the entire Exposition, the entire 
weight of the steel used in its construction not exceeding 70 tons. 
At the same time its strength and rigidity are proven by the fact that 
there is a traveling crane running the entire length of the engine 
room which is capable of lifting the heaviest piece used in the con- 
struction of the pumping engines, which is about 5 tons. The steel 
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skeleton is covered inside and out with a “staff” for the ornamental 
cornices, and the general appearance of the building when completed 
is shown in the engraving. 

In the design of this building the question of the construction of a 
smokestack for the boilers was one which required careful considera- 
tion, as, owing to the prominent position of the building, it was neces- 
sary to make a stack that would not be unsightly and, at the same 
time, would be a practical one. With a view, therefore, of hiding 
this stack it was decided to carry up the square tower in the centre of 
the building through which the stack passes to the apex of the dome. 
This construction completely conceals the stack, besides materially 
increasing the artistic effect of the building. Few people would con- 
ceive that there was astack at all. Advantage has been taken of this 
construction to utilize the space in the tower for providing rooms, 
the first floor being used as a sort of reception room. On the upper 
floor are also two smaller rooms, and one of these is used as an office 
for transacting the company’s business at the Exposition. Access to 
the upper floors is obtained by means of a spiral staircase, and also 
by an elevator which runs to the base of the dome. At the base of 
the small dome is a gallery from which an excellent view of the 
entire Exposition and the surrounding country can be obtained. 

The pumping plant for the water supply of the Exposition com- 
prises four Worthington horizontal, triple-expansion, high-duty 
pumping engines with compensating cylinders, the engines being of 
the most refined type. The-total capacity of the plant is 40,000,000 
gallons. They are arranged with the water ends in the centre of the 
building and the steam ends at either end. They take their supply of 
water from a pump located in the engine house itself and connected 
directly to the Seine, and deliver the water through two pipes located 
in the centre of the engine house. These pipes are provided with a 
series of valves by which either of the engines can work into either 
one or both of the delivery mains, so that in the event of an accident 
to one of these pipes, or other cause, the engines will be able to supply 
the necessary water for the Chateau d’Eau and to the Machinery 
Hall for condensation purposes through the other pipe. 

These engines are constructed on the duplex principle, and embody 
the later improvements, consisting of the compensating system and 
the steam-valve motion, constructed under the patents of C. C. 
Worthington. The Worthington compensating system permits of the 
cutting off of the steam in the steam cylinders and its subsequent 
expansion, thus giving to the direct-acting engine all the advantages 


94 





WORTHINGTON PUMPING PAVILION. 


as regards economy obtained with the flywheel engine, without in 
any way destroying the duplex principle. 

Engines of this system have been constructed and are in operation 
using less than 6% kilos, or 14% lbs. of steam per pump horse-power 
per hour. Instead of the engines being confined, as before, to steam 
due to the relative friction in the cylinder, it can now be run at such 
ratios as are found to be most economical. In other words, any point 
of cut-off in these cylinders can be used. The attachment consists 
chiefly of two oscillating cylinders attached to the piston rod between 
the steam and the water ends. These cylinders and their connecting 
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pipes are filled with water, or other liquid used, from the tank, so as 
to maintain the standard load upon the pistons in these compensating 
or oscillating cylinders through the medium of the interposed water. 
These pistons act in such a way in respect to the main engines as to 
resist its advance at the commencement of the stroke and assist it at 
the end, the air, meanwhile, exerting its unvarying influence at each 


point of the stroke. The two cylinders act in concert, and being | 


placed directly opposite each other relieve the cross-head to which 
they are attached, and the engine from any lateral strain. 

At the beginning of the stroke, when the accumulating plungers 
are at their outer stroke, and their angularity with the piston rod is 
the greatest, they exert their greatest resistance, gradually decreasing 
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INSLALLING WORTHINGTON PUMPS FOR PARIS EXPOSITION. 


as the pistons advance until at mid-stroke, when their influence is at 
zero; having passed the mid-stroke, then the pressure within the com- 
pensators exerts itself to assist the motion of the engine, increasing 
at the same ratio as it decreased at the beginning of the stroke, and 
producing an effect as shown by diagram. This power increases al- 
most in the exact ratio to the decrease of power of the expanding 
steam. 

By thus alternately taking up and exerting power through the differ- 
ence in the angle at which their force is applied to the line of motion 
when the plungers reach these cylinders, in effect performing the 
functions of a flywheel, but with the important economical difference 
that they utilize a pressure of compressed air instead of the energy 
of momentum, their action is readily controlled, and their power 
may not only be proportioned to the work to be done, but it is entirely 
unaffected by the speed of the engine. The same amount of expan- 
sion can be obtained by the engine whether running at a speed of 10 
or 200 ft. per minute. 

This latter feature is one of great importance, affecting as it does 
so favorably the economy of the engine when applied to any service 
where the demand is irregular of intermittent. Where such service 
is performed by a flywheel engine, it is a well-known fact that the best 
economical results are obtained only when the engine is running at 
nearly its full-rated capacity, and that this economy rapidly dimin- 
ishes as the speed is decreased. With every change made in the speed 
of a flywheel-engine, a corresponding change must be made in the 
point of cut-off. When the speed is decreased the steam must be 
made to follow further into the stroke of the piston, thus reducing 
the expansion and, consequently, the efficiency of the engine. Thus, 
there are many flywheel engines running on direct or standby systems 
that are obliged to go so slowly in delivering the water demanded 
by the service as to necessitate the steam being carried nearly full 
stroke; and, as a result, their practical duty falls off very materially, 
oftentimes not exceeding one-half to two-thirds of duty obtainable. 
Now, it is claimed that the Worthington high-duty engine with com- 
pensating cylinders, as shown in operation at Paris, meets this ob- 
jection exactly. Its economy is not appreciably affected by the varia- 
tions in its speed, and the rate of expansion of the steam cylinders is 
constant under all changes in the rate of delivery of the pump. 
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The work of the compensating cylinders can, at the will of the at- 
tendant, be thrown on or off the engine instantly and without their 
cut-off mechanism becoming disarranged. They can be quickly dis- 
connected from the engine, which can then be run as economically 
and as satisfactorily as those ordinarily constructed without them. 

In order to limit the size of the compensating cylinders, a pressure 
on the plungers within the compensating cylinders is produced by 
connecting this cylinder through hollow trunnions with a differential 
accumulator, the upper part of which is in direct connection through 
the air chamber with the water pressure. By this means the water 
pressure within the compensating system is multiplied to such an ex- 
tent as may be found desirable. In all Worthington engines as at 
present constructed, the pistons are of a uniform size, the necessary 
compensating load on the plungers being obtained by varying the 
ratio of the air and water plungers of the differential accumulator. 
The pressure in the force mains resulting in a uniform propulsion of 
the water column and an absolute control of speed of the engines 
without recourse being had to any automatic governor or other com- 
plicated device. Should the force mains or distributing pipes burst 
from any cause, no accident can occur to the engine, as the loss of 
pressure in the main would result in a corresponding loss of power in 
the compensators, and, should the pressure be entirely withdrawn, the 
engine would be unable to complete its stroke and would come to a 
dead stop. 

The Worthington Building is 165 ft. high, 165 ft. in length and 50 
ft. wide, painted pure white. It has a lighting plant of its own, run 
by Laval steam turbine furnishing 1400 lights, of which 700 are 
grouped in the handsome signs which adorn the dome. The steam 
plant cothprises four French Babcock & Wilcox boilers, of 125 horse- 
power'each. ‘Vice-President Moore, of the Worthington Company, 
and Mr. A. Marichal, engineer of the French Worthington Company, 
are in constant attendance, and extend a hospitality that is in keeping 
with the magnitude of the plant. The opportunity is here taken to 
thank them for many courtesies and kindnesses extended to this 
journal at the Exposition. 


$< —____—__ 


Crocker-Wheeler Dynamotor at the Paris Exposition. 





In the recent article in these pages on the opening of the Paris Ex- 
position, reference was made to the Crocker-Wheeler double-field 
“dynamotor” installed there by the United States authorities for use 





CROCKER-W HEELER DYNAMOTOR AT THE PARIS EXPOSITION. 


in transforming the voltage supplied to the Publishers’ Building from 
500 volts to 230 volts. The current thus obtained was used in operat- 
ing a number of motors driving all kinds of machinery employed in 
the printing and publishing trades. We are glad to be able to present 
herewith a cut of the machine. It occupied so little space in one cor- 
ner of the big building, and was so crowded around by other ap- 
paratus, it was impossible to secure a picture of the installation com- 
plete. As noied also in our recent article, Crocker-Wheeler motors 
are quite plentiful in the building in connection with the printing 
press equipments there shown. 





PARIS EXPOSITION NOTES. 


Tue Luminous Fountains.—Tuesday evening, June 19, was the 
first week day evening that the luminous fountains of the Chateau 
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d’Eau were playing, but as the fact had not been publicly announced 
the number of visitors at the Champ de Mars was comparatively 
small. The multicolor illumination effects of the Chateau d’Eau were 
also presented. The two searchlights at the Exposition, that on top 
of the Eiffel Tower, and the Schuckert searchlight on top of the 
pavilion of the German ocean navigation companies, concentrated 
their rays on the female figure surmounting the Chateau d’Eau, rep- 
resenting the republic. The upper part of the fagade of the Chateau 
d’Eau is illuminated by thousands of incandescent lamps of various 
colors. By means of rheostats and automatic contacts, these colors 
merge into another and are made to travel, thus producing color- 
wave phenomena. These phenomena, as well as the lighting of the 
grand cascades of the Chateau d’Eau, are very beautiful, and do not 
fail to draw. expressions of delight from the crowd. The luminous 
fountains will hereafter play every evening, except Wednesday, which 
is reserved for inspection and repair. 

Tue TRANSPORTATION Faciuities in Paris, which have been rather 
insufficient, are being improved. The Vincennes end of a car line, 
which will eventually connect the Place de l’Opera and Vincennes, 
has been opened, and the Prefect of Police has just authorized the 
Compagnié des Bateaux Parisiennes to organize a special day and 
night steamboat service on the Seine between the bridges of Jena and 
Austerlitz. This service will be in operation on days of specially 
large attendance at the Fair, and began the 24th of June. 

A Contest or SetF-Propettep Boats is being held in connection 
with the Exposition. It commertted Friday, June 22, in the Bassin 
d’Argenteuil.. On the bank of the Seine, somewhat above the railroad 
bridge, a grand stand has been erected to permit the public to follow 
these interesting contests. Thirty-two-contestants are taking part. 
They are divided into several sections, as follows: First section, 
boats of 6% metres and below; second section, boats of 6m .50 to 8m; 
third section, boats 8m to 10m, and fourth section, boats of 10-15m. 

U. S. TRANSPORTATION SECTION.—On June 22 the American section 
in the Transportation Building at the Champ de Mars was inaugu- 
rated by Commissioner-General Peck. In the gallery of this section 
the city of New York has an exhibit, containing, among other things, 
an immense topographical plan of the city and its surroundings. This 
plan is viewed from a well-elevated tribune, and it was from this tri- 
bune that the Commissioner-General delivered his inauguration 
address. 

VINCENNES.—In the matter of attendance at the annex at Vin- 
cennes, where a large number of the American exhibits are located, a 
happy increase is to be noted. While about a month ago the number 
of daily paying visitors was usually in the vicinity of 1000, the aver- 
age now attains 4000 per day. Every Sunday there is some special 
attraction in the Bois de Vincennes, and the visitors then number up 
to 50,000. On June 24 there wiil be seen at the Park de l’Aérostation, 
located at Vincennes, the departure of a number of balloons taking 
part in a contest to reach the highest altitude, and this event promises 
to again bring large crowds to this somewhat isolated section of the 
show. 

BraprorD MacHINEe Toot Company, of Cincinnati, Ohio, has its 
Paris exhibit in charge of Markt & Company, at Vincennes. It con- 
sists of the following machines: One 16 x 8 compound rest and taper 
attachment engine lathe; one 18 x 8 compound rest engine lathe; one 
21 x 10 and one 25 x Io. 

BuLtock MANUFACTURING ComPANny, of Chicago, has on exhibition 
four diamond-pointed, prospecting core drills, varying in capacity 
from 350 ft. up to 3000 ft., together with tools and appliances relating 
to such work. 

Tue J. M. Carpenter TAP AND Die Company has an exhibit of its 
stocks, taps, dies, tap wrenches, etc., in charge of Mr. Adolphe Jans- 
sens, who has been very successful in handling American machinery 
and tools in Paris. 

Mr. JoHNn Becker has been representing the Becker-Brainard 
Milling Machine Company, of Jamaica Plain, Mass., during June and 
July. The company has exhibits both on the Champ de Mars and 
at Vincennes. It comprises milling machines, gear-cutting machines, 
several sizes of the Becker vertical milling machine, one horizontal 
standard machine and a No. 18 gear-cutting machine. 

BickFrorp Dritt & Toot Company, of Cincinnati, Ohio, exhibits at 
both the Champ de Mars and Vincennes, in care of Adolphe Janssens. 
It has on view seven machines, consisting of two sizes of tapping ra- 
dial drills, one full universal radial drill, one four- spindle multiple 
drill, one four-spindle gear cutter. 
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Long-Distance Transmission in California. 





In the report in these pages last week of the fourth annual meeting 
of the Pacific Coast Transmission Association, Prof. C. L. Cory read 
a paper on “Transmission System Regulation.” This paper consid- 
ered the problems in connection with the transmission of power over a 
distance of 150 miles. The treatment had particular application to the 
system now under construction by the Standard Electric Company ot 
California. The data of that plant was given as follows: 


Length Of traWsenlsGlodh. 6c ccciccccsecscescvedvecessiesenvas 150 miles (ap- 
proximately) 
VOIR aa ose SAS T Es i gis cde d te ebessseccecscecceonceses 60,000 volts 
Diameter of Setenahorn (aluminum- SEERMEOGE) soos cv caccccese -75 in. . 
BEG BE GOB e 68s keh chest een creed ceeeeseceencoees 471,034 cir. mils 
Maximum resistance per mile at 70° F.........-.seeeeeeeee -205 ollms : 
Frequency—periods per second......+....sseseeeeeeeeeenes 60 
Distance between GERTTED GE COMERCOTT . 2 ives ccccsecececes 42 ins. 


The following are some of the constants of the line computed ‘hom the aboye 
data: 


Inductance of the 150-mile transmission, or 300 miles of wire. .48 henry 
Inductive reactance per mile of wire, or !4-mile transmission, 
a GO Po Po Bovcccccccccccccccccccescccccvectuecss -634 ohms 
If Pe Po BS. WETE USED. .ceceesesrsesscccccccnceseeeres -317 
Imp anes per mile of wire, or %-mile transmission, using 
if e Di Oise W a bcbee ce oc cic cat esecerteddeseciasceces .664 ohms 
co D yO We EE Ms £5.65 Fore ctibobebededescasnseersEs -3775 ohms 
rend ance factor of line (impedance divided by resistance), 
EE BI tas ane 6:5.44:65:0 05 bd) 60090949440 bE PEE OO 3-25 
iP Sy Oe ek Re eerie ris eee reer 1.84 
Resistance of 300 miles of line (2 wires of 150-mile trans- 
URES arr rrr rere rte ree 61.5 ohms 
Inductive reactance of 300 miles of line, using 60 p. p. s. (2 
wires of 150-mile transmission) ............eeeeeeeeeees 190.2 ohms 
Inductive reactance of 300 miles of line, if 30 p. p. s. were 
UBC. cence obs eeorseesrs es evberecepencceveccsescece 95.1 ohms 
inapeeeas of PP miles of line, using 60 p. Pp. S......0+0-ee0e 200.0 ohms 
f 30 p p- Be, WOES Was ores thse ive crsdeavevepdsccusvens mga. ” 
Capacity of the 150-mile transmission or 300 miles of wire 
(considered as two parallel cylinders)..........+.+..+-. 1.43 microfarads 
Capacity per mile of transmission line..............+.++5.- -0095 
Capacity reactance between 2 wires, per mile of transmission, 
USING GO P. Po Sorcccccccceccvccccccccsevvccsesesesece 279,000 ohms 
Capacity reactance one 2 wires, per mile of transmission, 
WINE FO PD. Gicicvevectescescecssccvseccccapegeusss 558,000 
Capacity reactance between 2 wires of 150-mile transmission, 
SR ee ay bd hs. 0 b's 0.0 09054064 00.095 0X60 KORRES CLO 1,860 ohms 
Capacity reactance nero 2 wires of 150-mile transmission, 
WORT SO- Ds Ds Bo 010030050 6.0.0.4.0'0.00 600 view Some ereetoonscone 3,720 
Capacity or charging current between 2 wires of 150-mile 
transmission, using 60 p. p. s. and 60,000 volts.......... 32.25 amp. 
Capacity or charging current between 2 wires of 150-mile 
transmission, using 30 p. p. s. and 60,000 volts.......... 16.125 amp. 
Apparent energy to charge line using 60 p. p. s. and 60,000 
WUE SS Ses 45 UCT sce h 6's Whe 06) s.06.6085.N bb 05800 004685 3.348 kw. 
Real energy to charge line, using 60 cycles and 60,000 volts. $2 ‘ber, 
Apparent energy to charge line using 30 p. p. s. and 60, 000 
GEER CAS WSES a eee Ode. anes VSbs Fao eee a ORS + kkets 1,674 i 
Real energy to charge line, using 30 p. p. s. and 60,000 volts... 16 kw 
10,000 kilowatts, using 60,000 volts at unity power factor re- 
sh ires 96.3 amperes per wire. ° 
The kilowatt loss in 150-mile transmission.................+ 855.5 kw. 
Per cent power loss in transmission...............++ee+e05 8.55% 
Volts loss, ee pair of wires, in 150-mile transmission, using 
STEN Mat KaredsG 44 Ce aus ba 6 odd Cicebe Ree RS eee aba ene 19,260 volts 
Per cent volts loss, a pair of wires, in 150-mile transmis- 
ee, NE BO Dr Dy Gin 6.5650 05s brains bees eeebiee at ieee s 32.1% 
Volts —s _ pair of wires, in 150-mile transmission, using 
ee Te eT CO Te Te ee reer 10,901 volts 
Per cent volts loss, gh pair of wires, in 150-mile transmis- 
OR OE BOB he Bins 6 hce6 3 kG 8466809 0a bce eens % - 18.2% 


The effect of Capacity on a 150-mile line was shown by considering 
a single-phase transmission of 3000 kilowatts at the receiving end, the 
pressure, 50,000 volts, to be maintained constant at the sub-station. 
The approximation was used of considering the line as shunted at 
the generator and at the sub-station by two condensers of one-sixth 
the line capacity each, and in the middle by a condenser of two-thirds 
the line capacity. With the line open at the sub-station, the generator 
voltage is but 47,676, the line capacity causing the rise at the sub- 
station to 50,000 volts. With 3000 kilowatts at unity power factor at 
the receiving end, the current required is 60 amperes at 50,000 volts. 
The 32.25 amperes charging current when combined at right angles 
with the 60 amperes power current, requires 69.2 amperes at the gen- 
erator, the resulting generator pressure being 58,800 volts. With 
3000 kilowatts at a power factor of 80 per cent at the receiving end, 
the current required is 75 amperes at 50,000 volts, or 60 amperes 
power current and 45 amperes inductive current. The 32.25 capacity 
or charging current when combined with the 60 amperes power cur- 
rent and 45 amperes inductive current requires but 62.1 amperes at 
the generator, the resulting generator pressure being 60,000 volts. 

As noted last week, a discussion followed in which the value of in- 
duction motors in reducing the leading current on long lines was 
clearly shown. Artificial regulating impedance coils may be used to 
accomplish the same result. On the 83-mile, 33,000-volt transmission 
line of the Southern California Power Company from San Bernardino 
to Los Angeles, the heavy charging current has been largely neutral- 
ized by distributing induction motors for pumping purposes at points 
along the line. 

Measurements were reported as having been made of the charging 
current on the 62-mile, 20,000-volt line of the Yuba Power Company, 
which agreed very closely with the computed: charging current as 
shown in the paper. 
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Some Experiences with Municipal Plants. 





Prof. G. D. Shepardson, in a paper on municipal ownership, read 
at the recent convention of the Northwestern Electrical Association, 
recited some incidents illustrating the incompetent management of 
some municipal plants. The state of the records kept in some of them 
is, he said, almost incredible. In several towns there is no complete 
record of the service connections to the water works and electric 
plants. In one place, a new superintendent found it necessary to shut 
off the water to enforce the payment of back water rents. There was 
no plan of the water mains or services. He, therefore, was compelled 
to open the streets and search for the cut-offs, for which purpose the 
services of a chain gang from the county jail were secured. In another 
town, when the collector was getting a promise of payment from a 
merchant, he was requested to bring in the bill for the -meter in the 
barn at the same time. The collector held his own council, and dis- 
covered a meter with a number of lights, for which no record could 
be found. In that town, the only account books found were an electric 
light book with monthly columns for accounts of customers, and an 
individual account book for water consumers, there being no record 
of purchases, repairs or any other expenses. In another place, by a 
careful canvass of the town and an examination of the lines, water 
and lights were added to the record of about $900 income per year, and 
no one knew how long they had been getting free service. In another 
place, where the rates are low and the water-power leaks badly, “so 
that it is necessary to spend several thousand dollars at once, the su- 
perintendent is confident that the plant is clearing about $800 net 
profits per month. In another town “there are no records and no sys- 
tem of accounts.” 

Closely allied to poor systems of bookkeeping is the incompetency 
of the city clerk or collector who has charge of records and collec- 
tions. They do not understand the business, and naturally do not 
make it pay. In one instance the collector knew practically nothing 
of the station working, was ignorant of the station output, amount 
of coal used for electric part of plant, etc. Owing to inefficient and 
incompetent officers, all sorts of prices were charged for supplies and 
work furnished the city. For example, a plumber was paid $2.20 for 
a common valve costing 90 cents, and other items in proportion. In 
another place, the innocent recorder was beguiled into paying a higher 
price for a new lot of incandescent lamps, “because they had more 
watts than the kind formerly used.” 

The committees of the town councils are often green hands and of 
little value in administering municipal plants. In one place a former 
collector had been found short in his accounts, and a committee was 
appointed to check his work. After two days upon his books, they 
made a report on the shortage, which was made good, and the bonds- 
men were immediately discharged. Soon after, when the water rents 
came due, a number of people were found to have his receipts for 
dues which had not been credited on the books, but the man’s bonds- 
men had been released, and the town had a considerable sum to 
charge to profit and loss.. A committee went over a lot of old ac- 
counts, and found that their predecessors had approved reports in 
which there were serious defects, but lest they should seem to reflect 
on the abilities of their friends, the superintendent was instructed to 
call it square, and open a fresh account with each person whose ac- 
counts were found faulty in former reports. 

A case recently occurred in a neighboring State, showing how short- 
sighted some councils are in regard to franchises. A company applied 
for a franchise to furnish light and power from a water-power not far 
away, intending to spend about $30,000 in the plant. After dallying 
along for some time, the franchise was granted by the council, but 
vetoed by the mayor, who wanted a municipal plant. Although the 
town was already within $8,000 of its bond limit, it voted bonds in 
that amount to build a plant, hoping in some providential way it 
could put in a plant. In one town where a committee of the council 
was supposed to keep track of matters, a superintendent managed to 
do away with over a thousand lamp renewals in a single year, of 
which there is no account. Over $300 worth of fixtures sold without 
record were traced. 

Fhe superintendents of municipal plants are often incompetent. The 
superintendent of one plant where they still use 50-volt transformers, 
heard of the saving in using large transformers, so he bought one 
and tried to supply 50 lamps one block distant by a No. 6 wire, 
(assuming one ampere per lamp and 400 feet to the block would give 
a drop on the line of about 22 volts). The superintendent was sure 
that No. 6 was large enough, for the insurance rules said it would 
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carry it all right. The trouble was, therefore, in the transformer, and 
he compelled the agent to trade it for three small ones. The large 
one “did not regulate” as well as the small ones, and he is sure that 
the modern idea of large transformers with secondary networks is a 
mistake and a failure, for he tried it. 

In another town of about 4000 inhabitants, a technically-trained su- 
perintendent is saving about $6,000 annually above the records of his 
predecessors. In a smaller town, a similar man is saving between two 
and three thousand dollars annually to the town on account of more 
skilful management. He increased the revenue by $100 in a single 
month by using better transformers and lamps, although the station 
output was 10 per cent less. The station output was materially 
lessened by inspection of the circuits and tying up the lines where they 
had fallen upon the cross-arms. Incandescent lamps on flat rates 
taking 58 to 70 watts, were replaced by 53-watt lamps with marked 
economy. In another station the superintendent confided to an agent 
that he was bothered about learning the frequency of his alternator. 
The agent said it was too complicated a matter for him to figure off- 
hand, but he would calculate it when he returned to his office. The 
agent found that the practice of his own company in similar cases was 
to use 125 cycles, and he reported that the superintendent had such 
frequency. As a matter of fact, it was 140, and the speed was marked 
on the machine. In one town the chief reason why one alderman 
voted in favor of one system against a lower bid, was that his prefer- 
ence was the machine with “kilowatts,” while the cheaper machine 
was a “multipolar” machine, and he preferred kilowatts to multi- 
polars. 

In the laudable endeavor to secure economy, the mayor and council 
frequently lose at the bung while saving at the spigot. This occurs 
both in the first purchase of the plant and in its later operation. After 
one town had voted to put in a lighting plant, the mayor took a trip 
to learn what he could. After consulting with several agents and 
getting propositions from them, he called upon an engineer, who was 
given to understand his services would be required. After spending 
some hours pumping him, the mayor left and went home, where he 
concluded that he was enough of an engineer himself to lay out the 
plant. So he bought some machines, hired a wireman, and the plant 
was put in. At another place, a resident bought some second-hand 
machinery, and after putting it in operation, sold it to the town for 
what it would cost when new. Ina few weeks they had to spend about 
a hundred dollars for repairing the armature, and then had to buy a 
new machine. 

At another place they decided to secure a cheap engineer to design 
their plant. He specified a 20-hp gasolene engine to operate a 600-light 
dynamo, and, in addition, to drive the pumping machinery for the 
water works. The council made a contract for the gasolene engine 
as specified, including a proviso that if a steam plant were substituted, 
the gas engine contractor was to receive a commission of 15 per cent 
of the cost of the steam plant. It is reported that this was actually done 
and paid. Two of the larger towns of the State were contemplating 
municipal ownership, and each secured the services of an inexperi- 
enced young man to prepare plans and specifications for the plant; in 
one case, because he was a friend or relative of one of the committee ; 
in the other case, probably because he was cheap. The country is 
full of half-baked electricians who pose as engineers and as advisers 
to investors. 

There is frequently an attempt to reduce operating expenses too 
far. At one place the council discharged a good engineer and hired 
another, because he was cheap. Within three days he got his cylinder 
full of water and broke the girder of the Corliss engine. It is common 
even with a privately-owned station, to attempt economy by hiring 
cheap firemen, since any one can shovel coal or throw wood. But 
owners fail to recognize that by paying ten to twenty dollars more 
for securing a capable fireman, they are apt to save his extra wages 
several times over in reduced fuel bills. 

In some cases there is great loss on account of downright dishonesty 
of the superintendent or the council committee. A city employing an 
honest superintendent with liberal pay and some backing in the coun- 
cil, will often prevent small and also large steals which are almost 
invariably found in municipal departments, such as lamp renewals 
(on which it is difficult to keep accurate account or check), “rake- 
offs” on purchases for the plant, for which in the end the city pays. 
One supply company offered a new superintendent as high as 20 per 
cent on all purchases the year round, as they had always done so. 
This is substantiated by old bills. Lamps are checked up once a month 
while burning, and one is often asked to go easy in counting, being 
offered all sorts of bribes from cigars or drinks to considerable sums 
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in cash. Certain officials are known to have received special conces- 
sions in this way amounting to several hundred dollars per year. All 
this could have been prevented by a proper system of checking, but 
at best comes down to one man being honest. Carloads of wood have 
been sold “by the car” by former superintendents. An investigation 
by an alderman indicated that a loss of over $1,000 per year had been 
received from that source alone. In another place the city recorder is 
said to collect the accounts, and sometimes sublets the job to his 
friends, who knock down about half and turn the balance over to the 
recorder, who in turn transmits to the treasurer so much of it as suits 
his convenience, there being no records and no other system. 

The political conditions prevent best results in many plants. Where 
the employees are appointed by aldermanic influence, it is not ua- 
common for an underling to retort to his superior officer, when cor- 
rected for some shortcoming, “Oh, well, I have more pull than you 
have, and what are you going to do about it?” In one town, until re- 
cently, the plant was operated by two parties, an engineer who took 
care of the station, and a lineman in charge of outside work. These 
parties were not on speaking terms, and, of course, each attributed all 
trouble with the lights to the other man’s part of the plant. This state 
of affairs continued for several years, during which time the arc sys- 
tem was in bad condition, the lineman attributing it to the dynamo, 
and the engineer laying it to the lamps. When a change was made, 
there were two applicants for lineman; one a good man who would 
have attended to business, the other was a young son of one of the 
aldermen, and with little experience or ability. There were also two 
applicants for fireman; one a good man, and the other a lazy, good- 
for-nothing fellow who claimed to have considerable influence in the 
country, so that he could turn considerable trade to some of the stores 
in which the aldermen were interested. By combining forces, the 
poorer man was appointed in each case. 

There is a continual struggle between the temperance and the 
saloon element in most of the towns, and when a new election puts 
the opposition into power, the superintendent is almost sure to lose 
his place in favor of some friend of the new management. In one 
town the superintendent had found the station and accounts in very 
bad shape, and was getting them into fair condition, when the election 
went “wet.” The next day the new mayor informed the superintend 
ent that he would give him any kind of a recommendation he might 
ask for. 


--— —_—_ ——__-—_o—- 


A. A. A. S. Papers. 





We published last week a report of the annual meeting in this city 
of the American Association for the Advancement of Science, and 
abstracts were given of some of the papers then available. Below are 
given abstracts of some of the other important papers read: 

Prof. Augustus Trowbridge and K. E. Guthe reported the results 
of some experiments to obtain the lowering of the resistance of a 
coherer as a function of the current through the coherer which pro- 
duced the lowering. The current through, and the potential differ- 
ence at the terminals, of a coherer consisting of balls of various mater- 
ials, were observed. It was found that the differential equation 
dp=k (P-p) di expressed analytically the results of the experiments 
upon contacts of steel, copper, phosphor-bronze and lead where ? is 
the potential difference at the terminals of the coherer when the cur- 
rent ¢ is flowing, k is a constant and P is the maximum value which 
p reaches. 

P is characteristic of the substance and for steel is 0.229 volts; for 
copper, 0.173 volts; for lead, 0.127 volts; for phosphor-bronze, 0.19 
volts. 

The rate at which p increases with i depends on the e. m. f. of the 
source from which the current is drawn. The authors have shown 
dp i 
ai*~ E—P 
This conclusion is shown by experiment to be correct to within the 
limit of error of the observations, which is about 2 per cent. 

The authors call attention to the fact that this explains why Mar- 
coni has found it advisable to introduce the primary of an induction 
coil into the vertical-wire-earth connection of the receiving station, 
the secondary being connected to the coherer. This is evidently ad- 


theoretically that where E is the e. m. f. of the battery. 


& is a measure of the resistance of the contact and 
a 


since this is inversely proportional to the induced e. m. f. which 
causes a current to flow through the coherer, if current strength be 
sacrificed to gain potential difference then the resistance will be 


vantageous since 
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lower and the fall in resistance consequently greater, or the cohcrer 
more sensitive. The authors advance, as the result of their experi- 
ments, a theory of coherer action which treats the phenomenon as 
one akin to electrolytic conduction. 

Prof. E. B. Rosa read a paper on “Power Curves Drawn from A\l- 
ternating Current Circuits.” In the Rosa curve tracer alternating 
e. m. f and currents are measured and automatically plotted by bal- 
ancing on a potentiometer a portion of the e. m. f. against that due to 
a constant current flowing through the potentiometer wire. Power 
curves are plotted by passing a shunt current proportional to the 
e. m. f. of the circuit through a resistance proportional to the main 
current, the latter being previously plotted on the curve tracer. 

Curves of power were exhibited for circuits in which the current 
was in phase with the e. m. f., (2) lagged nearly 90°, (3) lagged by 
45 or 50°, as in the magnetizing current of an unloaded transformer, 
and (4) condenser currents in advance in phase of the e. m. f. 

The newest form of the Rosa curve tracer was exhibited. The 
potentiometer coil and recording cylinder are mounted compactly on 
a single iron base, about 8 ins. x 12 ins., the pantagraph of the earlier 
form being omitted. 

Prof. E. Merritt and Mr. O. M. Stewart presented a paper, “On 
the Development of Kathode Rays by Ultra Violet Light.” 

A zinc electrode, amalagamated and highly polished, formed the 
kathode of a vacuum tube. A grounded ring of aluminum wire a 
few centimetres distant acted as anode. The kathode was charged 
by means of a dry battery, giving about 1000 volts. The vacuum 
being so high that no discharge occurred at this potential, the zinc 
kathode was illuminated by ultra violet light, which entered the tube 
through a quartz window. While this illumination continued there 
was a slow discharge, and as long as this lasted rays were given off 
from the zinc kathode, which, though invisible, could be shown to 
possess all the essential properties of kathode rays. For example: 
(1) A test electrode placed in the path of the rays received a nega- 
tive charge. (2) By means of a magnet the rays could be deflected 
and caused to fall on other electrodes, the presence of the rays being 
indicated by the charge carried by them. (3) Evidences were ob- 
tained. of a deflection of the rays by electrostatic forces. (4) The resid- 
ual gas in the tube became conducting under the influence of the rays. 
Fluorescence produced by the rays could not be observed, probably 
on account of their slight intensity. 

The committee on standards of measurement reported further 
progress relative to the electrostatic equivalent of silver and the e. m. f. 
of the Clark cell. 

Since the report of 1899 the two Clark cells, whose e. m. f. has been 
measured by means of the electrodynamometer described by Patter- 
son and Guthe (Proceedings A. A. A. S., 1898) have been taken to 
the Reichsanstalt, in Berlin (Charlottenburg), by the secretary of 
this committee. Cell No. 1 remained in good condition, but Cell No. 
2 was injured during the long journey. Through the courtesy of 
Prof. Kohlrausch, president of the Reichsanstalt, and of Profs. 
Hagen and Lindeck of the technical department, an opportunity was 
afforded of making comparisons with the standards of the Reichsan- 
stalt. The result of three elaborate series of observations was that 
the e. m. f. of Cell No. 1 was a little more than one part in 20,000 
higher than the mean of all the normal Clark cells in both depart- 
ments of the Reichsanstalt; No. 2 was always a little lower than No. 
1, the difference never exceeding 1 part in 10,000. 

The comparison of the Clark cells at the Reichsanstalt included a 
determination of the ratios 


__ Clark 15° 
Cadmium 20° 


Clark o° 
Cadmium 20° 


The mean value of the former was found to be 1.40679, and of the 
latter 1.42283. Hence 


Clark 0° __ 1.42383 _ 


Clark 15° —* I + a= 1.01140. 

The Cadmium cell was set up with a saturated solution of CdSO,. 
Therefore, Clark 0° — Clark 15° = Clark 15° KX a= 0.01634. Kahle’s 
direct value of Clark 0° obtained with the silver voltmeter is 1.4496. 
Therefore, Clark 15° = 1.4496 — 0.01634 = 1.43326. 

Making use of the above ratios between the Clark and the Cadmium 
cells, and of the ratio obtained by Kahle by the silver voltmeter, and 
applying the theory of probabilities, Prof. Lindeck gets for the 
e. m. f. of the Clark cell at 15° the value 1.43295. The mean value of 
Cells No. 1 and No. 2, reported last year by this committee, was 
1.4333 at 15°. The best determinations of the electrochemical equiv- 
alent of silver have been reduced by T. W. Richards for the purpose 
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of comparing the results on the basis of a recommended method of 
handling the silver voltameter. The following are the calculated 
values: 

Lord Rayleigh and Mrs. Sidvick: 


00011179 — 60011170, 


1,00082 
F. and W. Kohlrausch: 
0,0011183 
1.00082 
K. Kahle (fresh solution) : 
0,0011182 
1.00082 
Patterson and Guthe: 
0.001 1192 


1.00203 
The electrodynamometer with which the determinations have been 


made for this committee is to be reconstructed for greater perma- 
nency of form and dimensions. For the suspended coil a true hollow 
cylinder of porcelain will be furnished by the Royal Porcelain Works 
in Berlin, through the kindness of Mr. Louis I. Magee of that city. 

In a paper on “The Use of the Capillary Electrometer” Prof. A. 
D. Cole gave the results of the trial of a large number of forms of 
electrometers and described a modification of a form introduced by 
Paschen, consisting of an instrument at once simple in construction 
and of a high degree of sensitiveness. The best diameter was .21 mm. 


= 0.0011174. 


= 0,0011173. 


= 0,0011174. 


Among the capillaries which were tried the sensitiveness seemed to. 


decrease if this value was widely departed from in either direction. 
Prof. Cole also described a number of capillary electrometers of 
somewhat novel form, but not yet completely worked out. 


——_— + 


CURRENT NEWS AND NOTES. 


A CITY ORDINANCE has heretofore prevented the use of auto- 
mobiles in the streets of Munich, Bavaria. It is one of the best cities 
for automobiles, having a large number of wealthy residents, who 
have at length succeeded in having the ordinance set aside. 








MR. CARL HERING has been named vice-president of the jury 
of the Electrical Class at the Paris Exposition, and also vice-president 
of the jury of the Group in which this class is included. This latter 
distinction carries with it membership in the superior jury, which 
has jurisdiction over all awards. 





M. J. LAFFARGUE, the well-known French writer on electrical 
subjects, has been appointed Chevalier of the Legion of Honor. M. 
Laffargue is one of the staff contributors to our contemporary, 
L’Industrie Electrique; managing editor of La Nature, and the au- 
thor of two well-written works on electrical engineering subjects. 





AMERICAN JURORS IN PARIS.—A special cable from Paris 
of July 7 says: Commissioner-General Peck, desiring to show recog- 
nition of the able work of.the American jurors in their gallant and 
effective defence of the interests of American exhibitors at the Expo- 
sition, gave a big dinner in their honor in the United States National 
Building on Friday. Over two hundred jurors were present, besides 
all the officials. 

CATHODE RAYS AND ULTRA-VIOLET LIGHT.—Prof. 
Lenard has made the important discovery that electrical discharges 
may be passed through the highest known vacua if the cathode elec- 
trode is illuminated with ultra-violet light. The rays thus produced 
have a speed of only one-thirtieth of the velocity of light. Hereto- 
fore it has been impossible to obtain electric discharges through so- 
called absolute vacua. 


STORAGE BATTERY PLATES.—In the article appearing in 
‘our issue of last week on “Electric Lighting of Railway Trains,” the 
statement is made (p. 6), “the plates in the two kinds of battery look 
alike (see Fig. 4), the American being a pasted plate, while the Pull- 
man is formed electro-chemically by the Planté process.” The man- 
ufacturers of the first-mentioned battery inform us that the reference 
to their battery is erroneous, as all American plates are electro-chem- 
ically formed, and are not pasted. 

SIBERIAN INDUSTRIAL ACTIVITY.—Great business pros- 


perity is reported from Siberia, where the Russian Government is 
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spending large sums of money for improving the general condition 
of the country. Large machinery-building establishments have been 
opened in different places, and quite a number of steamers for use in 
the rivers are being built in the new shipyards which have recently 
been constructed. The plants are being equipped with the latest types 
of machines and tools, and in every case electric-lighting plants are 
being put in. 


AUTOMOBILE EXHIBITION.—Among the features of “The 
Greater Interstate Fair,” to be held at Trenton, N. J., Sept. 24-28, 1900, 
will be an automobile exhibition and automobile races. No charge will 
be made for space for -exhibiting automobiles and their accessories ; 
the applications for exhibits may be made to M. R. Margerum, sec- 
retary, Greater Interstate Fair Association, Trenton, N. J., on or be- 
fore July 15. The automobile races, of which there will be five, will 
take place Sept. 24. The course will be from five to ten miles. The 
prizes will be $100 in three races, $200 in the fouth, and a cup in the 
fifth race. 





LIGHTNING POTATOES.—A special despatch from London of 
July 7 says: Experiments in growing potatoes by electricity have been 
undertaken by the Irish Agricultural Board. Father Glynn, of Athea, 
Limerick, in charge of the experiments, studded a potato patch with 
lightning conductors connected by wires running through the patch 
The result was an increase of 80 per cent in the yield in the section 
so treated. Should the official experiments bear out this experience, 
a solvent for the chronic distress in the west of Ireland will have 
been found. Horace Plunkett, M. P., vice-president of the Agricui- 
tural Board ,says: “This most remarkable phenomenon may be the 
forerunner of a revolution in agriculture. The evidence furnished 
and the genuineness of Father Glynn’s experiment are incontro- 
vertible.” 


ELECTRICAL LABORATORY WORK.—In a paper read before 
the recent meeting of the Society for the Promotion of Electrical En- 
gineering Education, Prof. Aldrich maintained that training in han- 
dling electrical machinery is quite as essential as training in electrical 
measurements. If, he said, with all his familiarity with galvanometer 
work, the young electrical engineer is left to the mercy of the wire- 
man or the operating engineer, his laboratory training has been in- 
complete. A knowledge of the behavior of electrical machinery and 
confidence in handling electrical circuits is becoming more necessary 
with each widening use of electricity. The utilization of alternating 
currents and the operation of alternating-current machinery consti- 
tute to-day a most interesting and important field, one with which 
the electrical student cannot become too familiar. It is the result of 
experience that students who have been given a course of electrical 
laboratory training involving study, inspection, illustration and op- 
eration, have a better understanding of testing work than if they had 
been put at once into the latter without attention to the former. 





CATHODE RAYS.—The subject of the vice-presidential address 
of Prof. Ernest Merritt, before Section B of the American Associa- 
tion for the Advancement of Science, was on “Cathode Rays and 
Some Related Phenomena,” in which is given an account of the ad- 
vances made in this subject during the last few years, and attention 
called to some of the results that we may reasonably hope for in the 
future. The first part of the paper gives a sketch of the condition of 
the subject at the beginning of the present decade. The Crooke’s 
hypothesis as to the material constitution of cathode rays is pro- 
nounced untenable. In summing up, Prof. Merritt said that in the 
light of present knowledge, cathode rays may be considered to con- 
sist of corpuscles which are each smaller than the atom of hydrogen. 
These corpuscles are present as the constituent basis of the molecules 
of all substances, and whether there is only a single corpuscle for 
each molecule or an aggregation of corpuscles, it is not as yet pos- 
sible to say. It appears probable that the same rapidly-moving cor- 
puscles also form one constituent of the Becquerel rays, and they 
give the only concrete explanation of the Zeeman effect. In conclu- 
sion, Prof. Merritt says that in the cathode rays we have gained a 
new weapon with which to attack the great problems of ether and 
matter. What results will be achieved, no one can predict. But, 
great as have been the advances during the past decade, we can scarce- 
ly doubt that the progress during the decade that is just beginning 
will be even greater. 


JuLy 14, 1900. 
LETTER TO THE EDITORS. 


Material for Rheostats. 








To the Editors of Electrical World and Engineer: 

Sirs :—There seems to be much misapprehension among electricians 
on the subject of rheostats. One man has stated to the writer that if 
one metal is seven times as good a conductor as another, then a wire 
of the same length and one-seventh the area of cross-section, having 
the same resistance, would do the same work. Another goes to the 
other extreme, and says that the two kinds of wire must be of the 
same size and the better conductor enough longer than the other to 
have the same resistance; he stubbornly opposes the idea that the 
poorer conductor needs to be any larger in cross-section to carry the 
same current and keep at the same temperature, saying it is “false 
theory,” and advances the remarkable theory of his own that the 
longer a wire is, of a given size and with a given current passing 
through it, the hotter it will get. The fact is, that whatever material 
is used, there must be a given amount of surface to the wire to dis- 
pose of a given amount of heat. For ordinary close-wound hollow 
springs for continuous use, there should be 1200 square inches to 
1500 square inches of surface on the conducting wires for each horse- 
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power absorbed, while starting boxes for motors do very well with 
from 150 to 300. If the wires be stretched out straight with consider- 
able air space around each one and with good ventilation, the surface 
may be reduced nearly one-half. 

Whatever material is used must be of such a size and so arranged 
as to have the given amount of surface with the required resistance. 
If a good conductor, it will be longer and finer; if a poor conductor, 
it will be shorter and coarser. Suppose it be required to absorb 10 

ehorse-power at 500 volts continuously, then we must have a wire with 
about 13,000 square inches of surface and 33 ohms resistance, which 
will be, if of iron, about nine one-hundredths of an inch diameter and 
4000 feet long; if of copper, somewhat less than five one-hundredths 
of an inch in diameter and 7500 feet long. (Of course, the sizes as 
figured out may be varied slightly to conform to the sizes of wire ob- 
tainable.) Material may be saved by using fine wires in parallel in- 
stead of coarse wires, or flat wires instead of round. All that is 
needed is to get the surface along with the resistance, but for starting 
boxes with the current only on a very short time, the specific heat of 
the conductor is an important consideration, since nearly all the work 
is done in raising the temperature of the conductors without regard 
to radiation, and, of course, that depends upon the quantity and char- 
acter of material without regard to surface. 


FREMONT, WASH. E. E. O’DANIEL. 
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CURRENT ELECTRICAL LITERATURE. 


Temporarily Conducted by E. F. ROEBER, Ph. D. 





DYNAMOS, MOTORS AND TRANSFORMERS. 
REFERENCES. 


Induction Motor—BrESLAUER.—A long, theoretical paper, illus- 
trated by many diagrams, read before the Electro-technical Society 
of Berlin. He starts from the modified Heyland diagram and de- 
velops the formulas of the induction motor, especially the depen- 
dency of the maximum power factor upon the straying. The paper 
appears to be an expansion and extension of his paper noticed in 
the Digest, Apr. 7. The discussion, which followed, is also ab- 
stracted.—Elek. Zeit., June 7. 

Niethammer.—A brief communication, referring to Breslauer’s pa- 
per. He gives a formula for the coefficient of straying of three-phase 
motors, which he has found to be in good agreement with meas- 
urements.—Elek. Zeit., June 21. 

Current Rushes into Transformers—Hay.—A brief communica- 
tion referring to Clinker’s paper (Digest, July 7), He refers to 
former researches of similar character.—Lond. Elec., June 22. The 
paper of Clinker is reprinted in Elty, July 4. 

Artificial Load for Testing Dynamos.—Two communications on 
a good form of artificial load suitable for a six hours’ full-load test 
of a dynamo. The water resistance is recommended, and hints on 
the manipulation are given. Nothing new appears to be given.— 
Lond. Elec. Eng., June 22. 


POWER. 


Long-Distance Power Transmission.—Forses:—A reply to Perry’s 
communication (Digest, July 7). He would agree with the cor- 
rectness of Perry’s statement that a competent engineer cannot get 
an efficiency of less than 50 per cent in a transmission line, if this 
statement would be limited to transmission lines without boosters; 
but it is said to be untrue if boosters be used. He further endeavors 
to show that Perry’s criticisms of his tables are erroneous.—Lond. 
Elec., June 22. 

Taylor—A communication pointing out that Forbes’ position in 
this matter is that, by the use of boosters, we are able to waste as 
much power as we please in transmission. As the booster serves only 
the function to obtain nearly perfect regulation of the e. m. f. at the 
receiving end, no matter how great the loss in transmission be made, 
he suggests to apply the old principles used in deciding how much 
power to waste in the line, as against paying interest and deprecia- 
tion on more copper. He refers to an investigation of Kapp and 
reproduces a diagram calculated by him. 50 per cent efficiency is 


not reached, even with water power costing only $5 per horse-power 
year.—Lond. Elec., June 22. 


Efficiency of the Steam Engine—De Srcunpo.—An article on the 
device of Behrend and Zimmermann, by which the efficiency is to be 
improved by adding a second similar engine, operated by the vapor 
of sulphurous acid, described in the Digest, Jan. 6. This suggestion 
is said to effect what all attempts at increasing the efficiency of the 
steam engine aim at, namely, an increase in the range of temperature 
through which the working fluid passes by lowering the lower tem- 
perature. This device has not yet taken a practical form. Possibly 
trouble may be experienced by the formation of sulphuric acid during 
the cycle, which would be disastrous. Possibly, also, the extra space 
required, and the necessary duplication of all the essential parts 
of a steam engine, have been found to introduce more complication 
and involve greater disadvantages than are counterbalanced by the 
increase of power obtained.—Lond. Elec. Rev., June 22. 

Electric Equipment of Printing Plant.—An illustrated description 
of the electric equipment of the printing plant of the St. Louis Re- 
public. As the bulk of the power used is between the hours of 
5 p. m. and 5 a. m., the peak of the load coming during the two hours 
following midnight, the load was very desirable for a central station. 
Current is supplied over a three-wire system with 470 volts between 
the outers with a grounded neutral. The geared four-pole motor for 
driving the printing press is illustrated; the method of speed control 
is a combination of armature resistance, field regulation and the 
tenser system; the controller is very much like a street-car controller. 
The building is lighted by 235-volt incandescent lamps, and by arc 
lamps run two in series across the 235-volt main; the 220-volt arc 
lamps were found to be unsatisfactory for interior lighting, on ac- 
count of the preponderance of violet rays —Eng. News, July 5. 


REFERENCE. 


Electric Sinking Pump.—An illustrated description of a new tri- 
plex sinking pump, operated electrically—Eng. and Min. Jour., 
June 30. 

Heavy Motor Vehicles for Common Roads.—HeELte-SHaw.—An 
abstract of a paper read before the British Inst. of Mech. Engineers. 
The use of electricity depends upon the life and capacity of the 
battery, and under ordinary working conditions repairs amounting 
jto about one-fifth the original outlay are required after six months’ 
running. Distances greater than 40 miles and speeds greater than 
10 miles per hour, involve prohibitive dead-weight and excessive 
discharge rates. “Although it would be very desirable to use elec- 
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tricity in view of the advantage of driving the four wheels of a lorry 
independently, there has as yet been no satisfactory heavy electrical 
motor brought to the practical stage.”—Eng. Mag., July. 


TRACTION. 
REFERENCES, 


Central London Railway.—A continuation of the illustrated article 
on this tunnel line, noticed in the Digest, July 7. On the line an in- 
teresting economical system of gradients is used: immediately after 
leaving each station the train descends an incline of 3.3 per cent; 
when approaching a station the train runs up a gradient of 1.66 per 
cent. The construction of the rails, the coaches, the locomotives 
the cast-iron shoes for collecting the current from the third rail 
and the motors, are described in detail—Lond. Elec. Rev., June 22. 


Electric Locomotive.—A brief, illustrated description of the elec- 
tric locomotive which is in use on the prolongation of the Orleans 
line in Paris, as noticed already in the Digest. The locomotive is 
similar to those in use at Hoboken, N. J., and Baltimore, Md.—Sc. 
Amer. Sup., July 7. 

Return Railway Feeders ——BotuM-RAFFray.—The conclusion of the 
translation of his mathematical investigation (Digest, July 7).— 
Lond. Elec. Rev., June 22. 

Ithaca.—An article, by Cooper, on the street railway system of 
Ithaca, N. Y., and another article, by West, giving in tables and 
diagrams the results of tests made on the main line, which contains 
a hill 7000 feet long, with a maximum grade of I1 per cent and an 
average grade of 7.8 per cent.—St. R’y Rev., June. 

Interurban Electric Railways.—A brief, illustrated description of 
the trolley between Bucyrus and Galion, Ohio; another illustrated 
article, by Marshall, on the trolley line between Indianapolis, Green- 
wood and Franklin.—St. R’y Rev., June. 

Electric Railways in Europe-—Fraum.—A description of quite a 
number of electric lines in France, Germany, Italy and Switzerland, 
partly with storage batteries on the cars, partly using the trolley 
system. All these lines were. already mentioned in the Digest.— 
Stahl und Eisen; abstracted in Eng. Mag., July. 


INSTALLATIONS. SYSTEMS AND APPLIANCES. 


Municipal Electric Plants in Great Britain—Mountain.—The 
presidential address delivered before the fifth annual convention of 
the British Municipal Electrical Association, in which he first gave 
an outline of the work which this society has done. The capital ex- 
pended upon municipal electric plants in Great Britain was $8,- 
862,000 in 1895, and $34,896,000 in 1898; the capital of electric com- 
panies was $21,677,000 in 1895 and $39,983,000 in 1898. The average 
cost of producing the unit of electrical energy, exclusive of capital 
charges, is being reduced year by year, and was in 1898 in municipal 
works 4.24 cents per kw-hour as against 5.4. cents in companies’ 
plants. The average price charged by municipalities was 8.7 cents, 
as against 11.02 cents charged by companies. The chief reason for 
the reduction of costs is said to be due to the reduction in the selling 
price, which has induced consumers to use more energy per lamp 
fixed. A second important factor is the more general use of electric 
motors. A new opportunity of improving the load factor seems fairly 
near realization, namely, the charging of accumulators for motor 
cars. Finally, he refers to the municipalization of the telephone 
system; the British Parliament has now granted powers to local 
authorities to municipalize the local system.—Lond. Elec., Elec. Rev., 
Elec. Eng., June 22; Lighting, June 21. 

Means of Stimulating the Demand for Electricity Supply.—Portter. 
—A paper read before the Municipal Electrical Association. He 
recommends to charge as low a price per unit as possible, after pro- 
viding for.all necessary expenses. The aim should be, especially in 
the earlier years of an undertaking, not so much to realize a profit, 
to be applied to a reduction of the rates, as to supply the light, both 
public and private, at the lowest possible price, after meeting all ex- 
penses and providing for all contingencies ; a rebate should be given, 
after the current has been used a specified time, but care should be 
taken to fix the time limit so as to include all who use the light 
for any reasonable time within its sweep. The system of “free 
wiring” is recommended; the best is to allow no rebate in such 
cases, but to pay the rebate over to the wiring company. He recom- 
mends, also, the system of prepayment, or slot meters in poor and 
weekly wage-earning districts——Lond. Elec., Elec. Eng., June 22. 


Bishop.—Another paper on the same subject. Instead of the free 
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wiring system, he recommends a system of wiring on the installment 
plan; he suggests that the consumer should be allowed to have any 
kind or class of fitting that he prefers, the price of the installation 
to be ascertained as follows: The prime cost of the work plus 15 
per cent for standing charges, plus 20 per cent for trade profit, plus 
2% per cent for inspection by the “undertakers ;” the total amount to 
be paid as follows: 10 per cent on the completion of the work, and 
the balance in 16 quarterly payments, plus 5 per cent per year on the 
portions remaining unpaid. In a numerical example he shows that 
such a system is very beneficial to the consumer. He speaks in favor 
of a combined lighting and traction plant. He recommends a system 
of hiring motors, with the price of the current on a low sliding 
scale of from 4 to 1% cents per unit. He recommends not to despise 
large consumers with a short-hour demand, and advises to install a 
storage battery and a motor-generator.—Lond. Elec., Elec. Eng., 
June 22. 

A very brief extract of the discussion that followed. Proctor con- 
sidered that the usual system of the so-called free wiring is on a 
wrong basis, as it tends to discourage the long-hour consumer. 
Public lighting charges ought to be divided into two distinct items: 
the charge for the energy consumed and the charge for the main- 
tenance; only in this way could a fair comparison be made with other 
charges.—Long. Elec., June 22. 


The Lighting of Small Towns.—Harris.—A paper read before 
the British Municipal Electric Association. The difficulty in a 
small town is to make an electric lighting plant pay. At the com- 
mencement the public lighting should be provided for and taken 
over, and provision only made for private consumers where such are 
certain to come on in a reasonable time. Direct-current distribution 
at 200 volts is feasible in many towns, but in the majority of cases 
high pressure alternating current, with transformers in street pits, 
and occasionally in houses, would be better. He describes two 
methods of cheap mains and main laying. The first has been used 
in Bray since 1892 with good success; the Bray mains are the oldest 
paper-insulated cables in Great Britain. The cables are concentric 
lead-covered and unarmored; they are taped, but this he thinks to 
be a disadvantage. The method of laying the cables and jointing are 
described ; for the jointing no clips are used, the inners are married 
and soldered, the outer wires are drawn to one side and soldered 
together, forming a loop, all soldering being done well clear of the 
cable insulation; the joint is contained in a cast-iron joint-box. He 
thinks that the consideration of cost will cause a reduction of extra 
insulation year by year, until for low voltage bare conductors may be 
laid on insulators in the solid filling, and for higher voltage con- 
ductors laid on the same system with very slight extra insulation, 
relying mainly upon the filling compound; for the conductors will 
then be used iron or another metal-or alloy, cheaper than copper. 
He has tested at Bray 80 yards of bare copper mains laid on the 
solid system, and although roughly laid and badly insulated, the fill- 
ing compound*being a mixture of bitumen, tar and sawdust, this 
nevertheless stood 1000 volts for 12 months, and 100 volts for two 
years afterward. From this experiment and subsequent experience 
he believes it to be perfectly possible, even for a voltage up to 500, 
covering all low-tension distribution for light and traction, to use 
wires covered with a few layers of paper and a light braiding var- 
nished, and the whole laid in troughing filled in with plain pitch at 
$2.50 per ton, which for all sizes of copper “above, say, 0.25 inch sec- 
tional area” would be cheaper than any cable in the market. What- 
ever be the nature of the solid system, the compound for filling both 
joints and troughing should be ordinary pitch, which has the ad- 
vantage that it can with ease be chipped out, and is cheap.—Lond. 
Elec., Rev., Elec., Eng., June 22. 

In a separate article on the paper it is said that there are two diffi- 
culties to be overcome in making a small station successful ; the large 
capital expenditure in proportion to the sale of current, and the large 
proportionate cost of labor. The first may be reduced by avoiding 
unnecessary elaboration in the plant, and also by omitting the usual 
duplication, and running the risk of any breakdown; the second by 
adding a contractor’s business to the ordinary business of a supply 
station —Lond. Elec. Rev., June 22. 

REFERENCES. 

Electricity Supply for Small Towns.—Brown.—A paper read be- 
fore the British Municipal Electric Association. He gives some sta- 
tistical data about electric plants in British towns with a population 
not exceeding 40,000. He thinks it would be difficult to find a better 
system than the three-wire continuous current, supplying consum- 
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at a pressure of 200 to 250 volts, the choice of pressure being de- 
termined by the probable extension of the feeder cables. He gives a 
general outline of the equipment of the plant for such a town, and 
adds some suggestions as to towns, where the gas works are owned 
by the municipality—Lond. Elec. Rev., Elec. Eng., June 22. 

Free Wiring.—Hoaptey.—The article on the experiences with free 
wiring in Worcester (abstracted in the Digest, June 30), supple- 
mented by a reprint of circulars relating to the new scheme of the 
Councils.—Lond. Elec., June 22. 


WIRES, WIRING AND CONDUITS. 
REFERENCE. 
Laying Mains.—See the abstract of the paper by Harris on the 
lighting of small towns, under Installations. 


ELECTRO-PHYSICS AND MAGNETISM, 

Spark Length of an Influence Machine —Humpreys.—An illus- 
trated description of experiments showing that the discharging dis- 
tance between the poles of an electric influence machine can be very 
greatly increased by the aid of small sparks, taken by the hand or 
otherwise from the negative pole, or from any part of the machine 
in metallic contact with it, and that this property is peculiar to the 
negative side, no such effect being produced by sparks taken from 
any of the positive parts. He describes quite a number of different 
arrangements and conditions, in which he obtained good or bad 
results. The phenomenon may be explained by the assumption that 
the molecules of the dielectric between the poles are polarized and 
formed into Grotthus chains, and these chains are more easily broken 
down or ionized by shocks next the anode than by shocks next the 
cathode or by steady trains. This hypothesis offers also an ex- 
planation of Jaumann’s discovery that a gas is electrically weaker 
under oscillating fields than under steady ones.—Phys. Rev., May- 
June. 

Influence of Proximity of Mass upon Electric Conduction Re- 
sistance.—Gore.—A brief note. He had formerly found that the 
presence of a mass of a heavy substance near one of the electrodes 
of a voltaic cell alters its e. m. f., and has now made a long research 
to determine whether the same influence affects the electric-conduc- 
tion resistance of metal wires. He could not find, however, any 
such effect.—Phil. Mag., June. 

The Condition of Ether inside Material Bodies —Sacnac.—A pa- 
per in which he puts forward an hypothesis, the characteristic feature 
of which consists in regarding the ether inside material bodies as 
identical in wave-propagating capacity to the ether in free space. 
The retardation experienced by a ray of light in passing through a 
transparent body is then explained by assuming discontinuities of 
the waves at the surfaces of the molecules themselves, in conse- 
quence of which the rays are reflected to-and-fro and from molecule 
to molecule; the optical length of the path is increased during these 
wanderings, and accounts for the observed retardation. Reflection 
and transmission of light in bodies, as well as transparency and 
opacity, evolve themselves readily and simply from this fundamental 
hypothesis, and an expression for the retardation of a plane wave 
in passing through a thick plate is deduced which corresponds ex- 
actly with experimental results. The apparent absence of drag be- 
tween ether and matter is also fully accounted for.—/our. de Phys- 
ique, April. 

Some editorial notes on this hypothesis, which is said to be all too 
simple. An ether which is unaffected by the presence of gross mat- 
ter is said to be an anomaly, and almost inconceivable; there must 
be some effect due to the loading of the ether by the molecules of 
matter immersed in it, which would have the effect of increasing the 
inertia of the ether in the intermolecular space; there is no room for 
such an effect in Sagnac’s theory.—Lond. Elec., June 22. 

Conductivity along a Vacuum Tube.—StarK.—A paper pointing 
out that the apparent anomalies in the conductivity of rarefied gases 
are due to a variety of causes which do not come into play in the case 
of liquids and solids; fundamentally, the processes of electric con- 
duction are probably the same, and even in a wire inserted in a circuit 
of different material there is anything but a uniform conductivity 
along its whole length, owing to thermo-electric complications. 
“Such complications, in the case of liquids, lead to an accumulation 
of the swifter ions in the neighborhood of the opposite electrode.” 
In gases, the current also leads to the concentration of conducting 
particles at the anode. But this concentration is marked by the 


constant production of new ions at the cathode, by the activity of 
the cathode rays in lowering the resistance of the gas, and by heat 
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effects. The production of undiffused ions leads to a large increase 
of resistance at both the electrodes. In a diagram he gives a typical 
representation of the specific conductivities at various points be- 
tween the anode and cathode.—Ann. der Physik, No. 5; abstracted 
in Lond. Elec., June 22. 

Discharges in Rarefied Gases—Witson.—A paper, illustrated by 
diagrams, on the variation of the electric intensity and conductivity 
along the electric discharge in rarefied gases, as air, hydrogen, and 
nitrogen. He confirmed Skinner’s results that very near the anode 
the electric intensity is very small or zero where the positive column 
is not striated; and that with a striated positive column the potential 
difference between the anode and an exploring wire near, it is a 
minimum when the exploring wire is at a short distance from the 
anode, so that the apparent electric intensity near the anode is nega- 
tive. This apparently negative intensity was found to be most marked 
at low pressures and with small currents. The variation of the elec- 
tric conductivity along the discharge is given in diagrams for various 
forms of discharges.—Phil. Mag., June. 

Experiments.—Some editorial notes on experiments shown on a 
recent Royal Society’s conversazione. Fleming exhibited his experi- 
ments showing the absorption of electric waves (Digest, June 23). 
The radiator was simply a pair of brass balls at the end of brass 
rods, placed in a zinc box open at one end, and connected to the 
secondary of an induction coil through short choking coils of gutta- 
percha-covered wire; the receiver consisted merely of two wires 
dipping into a small ebonite box of nickel filings, placed in a similar 
box to the transmitter. Hele-Shaw and Hay exhibited their experi- 
ments in stream-line motion analogous to lines of magnetic induc- 
tion, among which was a representation of the lines flowing through 
a toothed armature.—Lond. Elec., June 22. 

Magnetic Whirl in a Conductor.—J AUMANN.—A description of an 
apparatus for demonstrating the existence of a magnetic whirl in the 
interior of a conductor carrying a current. The conductor is a beaker 
filled with mercury, inserted in a tight-fitting copper vessel, which 
furnishes the return circuit. A small magnet is attached with one 
end at right angles to a glass rod running along the axis of the beaker 
and mounted on pivots; he calls it a “magnetic flag.” When the 
current is turned on, the flag rotates with uniform velocity. The 
work spent in overcoming the resistance and viscosity of the mercury 
is represented by a counter e. m. f., which disappears as soon as the 
mercury has acquired the angular velocity of the flag. It reappears, 
but with the opposite sign, when the flag is artificially stopped, until 
the mercury itself has come to rest again.—Ann. der Physik, No. 5; 
abtsracted in Lond. Elec., June 22. 

Action of Light upon Magnetism.—Hart.—An account of an in- 
vestigation in which he reaches the following conclusions: An effect 
of light on magnetism is, in general, easily obtained, and depends 
only on a certain condition of sensibility artificially produced. This 
condition is apparently that a peculiar and unstable distribution of 
the magnetic lines of force shall exist in the magnet. The action is, 
in general, a purely mechanical one, similar to the effect of a blow. 
Evidence of the magnetic action of polarized light has probably been 
obtained by the use of iron films or glass.—Amer. Jour. of Sc., July. 


REFERENCES. 


Distribution of a Gas in an Electric Field.—Wa.tker.—The mathe- 
matical British Physical Society paper in full, an abstract of which 
was noticed in the Digest, Apr. 7—Phil. Mag., June. 

Radio-Active Substances.—LENGYEL.—A preliminary account of 
experiments, in which he believes that he has prepared radium syn- 
thetically—Ber. Deutsch. Chem. Ges., v. 33, p. 1237; abstracted in 
Am. Jour. of Sc., July. 

Energy of Cathode Rays.—Cavy.—A full account of his investiga- 
tion, referred to in the Digest, June 2—Am. Jour. of Sc., July. 

Radio-Active Substances——Bo.tton.—A brief, historical outline of 
the work done with them, and a discussion of the question, which 
may be the primary source of the energy manifested by them.— 
Pop. Sc. Mo., July. 

Ionized Exhalations of Phosphorus.-—Barns.—An account of ex- 
periments, in which he investigated the decay of the ionization of 
phosphoric dust in the lapse of time, and the transmission of the same 
through layers of air, or other media, or barriers—Phys. Rev., May- 
June. 

Wave Form of Three-Phase Currents——Bracstap.—A communica- 
tion replying to the criticism of Benischke (Digest, June 17).—Elek. 
Zeit., June 7. 
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UNITS, MEASUREMENTS AND J NSTRUMENTS’ 


Plotting the Wave Form of Alternating Currents.—A long, illus- 
trated description of Duddell’s oscillograph, which consists essen- 
tially of a modified D’Arsonval galvanometer; the current is meas- 
ured by the angular displacement of a beam of light reflected from 4 
mirror mounted on a coil of the instrument; a second mirror is inter- 
posed in the path of the beam, and is caused to vibrate by a cam 
driven by a synchronous motor, and there is thus added to the beam 
of light a vibration at right angles to its original plane of motion, so 
that on a screen a curve of potential or current is traced, or of both, 
when two coils are used. The instrument was used in the investiga- 
tion of the alternating-current arc by Duddell and Marchant, as no- 
ticed in the Digest, May 6, 13, June 3, 17, 18909.—Eng’ing; Sc. Amer. 
Sup., June 30. 

Measuring the Current in a Distant Station —MIcHALKE and Mar- 
TIENSSEN.—An article, illustrated by diagrams. When a network is 
supplied with current from two different stations, it is often desirable 
that one station knows the current in the other station; they describe 
three methods for that purpose, with only one auxiliary wire between 
the two stations. The simplest of these methods is illustrated in the 
adjoining diagram, where I and II are the two stations, L: and L:2 the 
feeders from the stations for supplying the common network, / 
the auxiliary wire, and w:, w2, Wi, W2, resistances. S: and S: are am- 
meters, and it is required that S: indicates the current furnished by 
station II and S: the current of station I. If station II gives no cur- 
rent, the e. m. f. at the terminals of S: must be zero, which is the case 
if wi is equal to the product of w and W,, divided by R:, where the re- 
sistance w of the auxiliary wire / between A and B is supposed to be 
large compared with the resistance FR; of the feeder L:. An analogous 
equation is obtained for the resistance we. If w: and we are chosen in 





this way, and both stations supply current, the indication of each am- 
meter depends only upon the current furnished by the other station, 
i. e., the current going through the ammeter S:, is equal to the cur- 
rent furnished by the station II, multiplied by a constant coefficient 
which is a simple function of the different resistances. They then 
give up the supposition they had made so far, that w is large com- 
pared with R, and R:2, and develop the more exact and more compli- 
cated formulas, and finally give a numerical example of the method.— 
Elek. Zeit., June 7. 

Converting Direct into Alternating Current of Definite Frequency. 
—Honpva and Suimizn.—A brief, illustrated paper describing a 
“string alternator.” The transverse vibration of a stretched iron 
wire, carrying an electric current, under the influence of a magnetic 
field, is used for a device by which the direct current of a storage bat- 
tery is converted into alternating current; by suitably changing the 
length or the tension of the string, a desired frequency can be ob- 
tained. They obtained easily frequencies ranging from 30 to 1000 per 
second.—Am. Jour. of Sc., July. 

Clark Cell—Barnes.—An illustrated paper on an hermetically 
sealed type of a Clark standard cell. He describes construction of the 
cell and the preparation of the ingredients in detail and gives an ac- 
count of tests and comparisons with other cells —Phys. Rev., May- 
June. 

Measuring Instruments.—ADDENBROOKE.—A popular article on 
electrical measuring instruments in general, and especially on the 
methods of measuring power.—Eng. Mag., July. 

Damping of Galvanometer Needles—Sotomon.—The British 
Physical Society paper in full, an abstract of which was noticed .in the 
Digest, Apr. 7.—Phil. Mag., June. 
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TELEGRAPHY, TELEPHONY AND SIGNALS. 


Wireless Telegraphy.—Ntprotpt.—An abstract of a paper read be- 
fore the Technical Society of Frankfurt, on Schaefer’s system of 
wireless telegraphy (see Digest, Aug. 19, June 23). The device, re- 
placing the coherer, consists of a glass plate, covered with a metallic 
layer which is cut into parts. The resistance is in general 50 ohms and 
increases to 5000 ohms under the influence of electric waves. The 
reason of this increase has not been found so far. Formerly it was 
assumed that electrolytic processes in the cut were the reason, and, in 
fact, in very moist air branches of metallic bridges could be ob- 
served by the microscope, and these bridges were destroyed by elec- 
tric waves. Later experiments showed, however, that the same in- 
crease of resistance was obtained in an entirely dry atmosphere, and 
even in a vacuum. In a space filled with air, the sensitiveness of the 
apparatus depends upon the dampness of the air, while it is entirely 
constant in the vacuum, which allowed the apparatus to much im- 
prove. The metallic layer was formerly a sheet of tinfoil, while now 
silvered glass is used, the silver being cut into parts by sharp 
scratches. The sum of all widths is only a few hundredths of a milli- 
metre. It appears that the sensitiveness of the apparatus increases 
with the width and the number of the cuts toa certain point, and then 
again decreases. In experiments at the Adriatic Sea, a Ruhmkorff 
induction coil of 30-cm sparking distance and a 20-metre high vertical 
wire were used at the transmitting station; the receiving station had 
a vertical wire of the same length. Messages could thus be well com- 
municated over a distance of about 62 miles.—Elek. Zeit., June 14. 


Tuning of Wireless Receivers—BuonpeL.—A French Academy 
paper, describing a system of tuning receivers. Every receiver yet 
devised is found to respond more or less to every wave impinging 
upon it, owing to the excessive damping to which the wave-train 
emitted is unavoidably subjected, so that the proper periodicity of the 
wave-train ‘does not assert itself. The principle adopted by him is 
that of synchronizing the frequency of interruption of the exciting 
coil and of a “monotelephone” attached to the receiver (Mercadier’s 
paper, Digest, May 5). The group of strongly-damped, high-fre- 
quency waves acts as a simple percussion upon the slowly-vibrating 
telephone. An automatic coherer, such as that of Tommasina, is 
placed in series with a collecting wire, and in a branch circuit parallel 
with the coherer is inserted the telephone, a battery shunted by a 
condenser, and, if necessary, an inductance. The capacity of the con- 
denser is so chosen that there is a kind of resonance between the 
branch circuit and the transmitter. If required, additional receivers 
with different frequencies can be branched off in the same manner, 
or they can be attached to special collecting wires, so that the same 
signal station can receive messages from different quarters, and none 
of these messages can be read by an instrument not tuned to unison in 
the same manner.—Comptes Rendus, May 21; abstracted in Lond. 
Elec., June 22. 

Optical Telegraphy.—A _ description of experiments made by 
Strecker, in the Electrotechnical Society of Berlin, with Zickler’s sys- 
tem of optical telegraphy (Digest, May 6, 13, 1899; Elec. Eng., vol. 
27, page 109, 1899). In the discussion which followed, West sug- 
gested the following system, in which he uses the polarization of 
light: The transmitting station has a strong source of light and a 
plate of quartz; on the receiving station the observer’s eye is pro- 
tected by another quartz plate. The plate at the sending station is 
turned by angles of 90 degs.; in one position the beam of light is seen 
in the receiving station, in the next it is not. The transmission of sig- 
nals is secret, as a naked eye cannot observe changes in the beam of 
light. He claims that his system is simpler and more efficient than 
that of Zickler, which, however, always allows “calling up.”— 
Elek. Zeit., June 14. 

REFERENCE. 

Pallak-Virag System—F.Leury.—A long, German abstract of the 
French article, in which he tries to show that the Baudot system is 
more apt to meet the conditions of ordinary practice than the Pollak- 
Virag system (Digest, May 19).—Elek. Zeit., June 7. 


MISCELLANEOUS. 

America and Great Britain—An editorial on “American engineer- 
ing competition.” The fact that a serious competition exists is em- 
phasized—“Should a time arrive when the American home demand 
in, say, electrical plant shall have perceptibly slackened, the huge mo- 
mentum of their manufacturing business can hardly fail to be di- 
rected against British industry, even at lower prices that at present.” 
Reference is made to the English Elec. Mfg. Co. (see the reference 
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below), and it is said that “the harmonious blend of American skill 
and experience with British financial enterprise on British soil is a 
real and effective solution of the problem of American engineering 
competition.”—Lond. Elec., June 22. 

Electrical Engineering in the Transvaal.—An editorial on the pros- 
pects of the electrical engineering trade in South Africa. With the 
exception of electric lighting and tramways in four or five of the 
large towns of the Cape and Natal, only the Transvaal has electric 
installations, “where there has been gathered in one district more 
electrical plant, and no doubt more electrical experience acquired in 
certain lines, than in any other country of the world, with the excep- 
tion, possibly, of America.” As many of the small mines have never 
been properly developed, and many of the large mines have neglected 
their extensions and deep levels, a great demand for new electric ma- 
chinery is expected, as soon as the war is over. When the rich gold- 
bearing reefs of the Rand were discovered, many direct-current dy- 
namos were imported from England; then the polyphase machine 
began to get an entrance into the Transvaal, to the benefit of the Ger- 
man and Swiss manufacturers, and later of the Americans. Now the 
Rand is full of American dynamos, motors, engines, pumps, and of 
American engineers; “it is due entirely to their (the Americans) 
enterprise and our (the British) lack of it that they are now more or 
less in a position to dictate as to the origin of the machinery re- 
quired.”—Lond. Elec. Rev., June 22. 

REFERENCES. 

British Manufacturing Plant.—A well-illustrated description of the 
recently-opened new plant of the English Electric Manufacturing Co. 
at Preston, for manufacturing the electric portion of the equipment 
required for traction work, under the technical direction of S. H. 
Short, formerly with the Walker Co., of this country.—Lond. Elec., 
June 22; Lightning, June 21. The first parts of illustrated descrip- 
tions of the same plant in Lond. Elec. Rev., and Elec. Eng., June 22. 
‘German Manufacturing Plant.—A long, well-illustrated descrip- 
tion of the new works of the Siemens & Halske Co. at the Nonnen- 
damm, near Berlin, for Manufacturing cables and dynamos. There 
will be employed in these works more than 6000 workingmen.—Elek. 
Zeit., June 14. 

German Manufacturing Companies.—A note stating that there is a 
great likelihood of an amalgamation taking place between the Sie- 
mens & Halske Co. and the General Electric Co. of Berlin —Lond. 
Elec. Eng., June 22. 

Educational.—Swain.—A very long, illustrated article on technical 
education at the Massachusetts Institute of Technology.—Pop. Sc. 
Mo., July. 

German Patent Law.—BeERNSTEIN.—A communication suggesting 
a modification of the German patent laws.—Elek. Zeit., June 7. 

Medical Electricity.—Carter.—A brief note on a paper read before 
the British Dental Association, in which he described an electric 
motor for drilling holes in the jawbones in order that wires may be 
used to keep a fracture in place.—Lond. Elec. Eng., June 22. 

Paris Exposition —DonNer.—A well-illustrated article on “Power 
Features of the Exposition.”—Eng. Mag., July. 

A continuation of the illustrated series of articles, giving a com- 
parison of an English and a German set of steam-driven dynamos, 
the dynamos being made by Siemen Brothers & Co. and Siemens & 
Halske, respectively —Lond. Elec. Eng., June 22. 

An illustrated description of the rolling platform.—Sc. Am. Sup., 


July 7. 





New Books. 





DYNAMOMETERS AND THE MEASUREMENT OF Power. A Treatise on 
the Construction and Application of Dynamometers. Second 
edition, revised and enlarged. By John J. Flather. New York: 
John Wiley & Sons. 394 pages, 115 illustrations. Price, $3.00. 

The aim of this book is, as the author states in the preface, to pre- 

sent in convenient form for the use of technical students and engi- 
neers a description of the construction and principles of action of the 
various types of dynamometers employed in the measurement of 
power. A chronological presentation of the subject has not been at- 
tempted, as many forms once used have entirely disappeared. The 
opening chapter deals with the determination of the power for a pro- 
jected establishment. The rules giving such diverse results clearly 
show why something more accurate is necessary, and why dynamom- 
eters should be employed. 

Having established the necessity for a dynamometer, the author 
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next discusses in two chapters the different methods of measuring 
power by transmission and absorption dynamometers. In these chap- 
ters there has been added to the first edition one form of prony brake 
and two new transmission dynamometers. Although these chapters 
do not describe all the good forms of brake and dynamometers in use 
to-day, yet the fundamental principles and practical directions are so 
given that the work forms a good basis for the design or operation of 
such apparatus. Throughout these chapters, beside the practical ob- 
servations, an important feature is the addition of dimensions and 
capacities of actual brakes and dynamometers. The explanation of 
some of the apparatus requires close attention to follow completely. 

Under the measurement of water power, there are described the 
various methods of gauging the flow of water in streams, conduits 
and pipes. This chapter has been enlarged by the addition of descrip- 
tions of the principal forms of water meters, together with methods 
for and results from tests of the same. 

The four new chapters devoted to the measurement of electrical 
power treat of direct and alternating currents as applied to motors, 
the testing of dynamos not being considered, the author says, because 
a general treatment is beyond the scope of this book. The various 
commercial instruments for current, voltage and power are described 
and practical directions are given for connecting them up. This, with 
data from actual tests, increases the value of this portion of the book. 
The different features of alternating measurements are clearly set 
forth and explained for the engineer. 

The new chapter on the power to drive machinery is one of great 
value, and for it alone, if not for the remainder of the book, the work 
should be in the hands of all engineers. The tables showing the 
power required for different machine tools, cranes, elevators and 
woodworking machinery, would be of greater value if we had a 
direct reference to the authority for each individual result, instead of 
having the names of all given at the first part of the chapter. 

The last chapter is really Chapter V. of the first edition, with the 
addition of one page of text, and gives an analysis of the results of 
tests on lathes. 

The work is one of value to the engineer or the technical student, who 
has gone over the fundamentals of hydraulics, electricity and electri- 
cal measurements, and the author seems to presuppose this prelimi- 
nary education. It would also be of interest to the general reader, as 
giving an idea as to how power can accurately be measured. 





Die WIRKUNGSWEISE, BERECHNUNG UND KONSTRUKTION ELEKTRISCHER 
GLEICHSTROM MASCHINEN. Von J. Fischer-Hinnen. Fourth edi- 
tion. Zurich: Albert Raustein. 410 pages, 394 illustrations and 
3 tables. Price 13.20 marks. 

The author is a well-known authority in dynamo design in con- 
tinental Europe, and was formerly the chief designer of the Oerlikon 
Company. The third edition of his book, reviewed in the Electrical 
World of Feb. 6, 1897, had 326 pages, with 211 illustrations, and it is 
a proof of the value of the work that a fourth edition has become 
necessary in such a comparatively short time and that the number 
of pages has been considerably increased, the number of illustrations 
being nearly doubled. Based upon the motto, “From practice for 
practice,” the book exhibited in the former editions the practice prin- 
cipally of the author and that usual in Switzerland; the new edition 
covers a wider field and refers to a greater number of American, 
German and French types of machines. 

Two new chapters have been added, one giving a theory of the 
commutator and of sparking at brushes, being an enlarged repro- 
duction of a paper of the author in the Elektrotechnische Zeitschrift, 
of which abstracts were given in the Digest of the ELectricaAL Worip 
of Jan. 14 and 28, 1899; the other new chapter deals with arc-light 
dynamos, the machines of the Excelsior Company, Fort Wayne Com- 
pany, Thomson-Houston Company and Brush Company and others 
being briefly described and discussed. The author remarks himself 
that the chapter on hysteresis and eddy currents needs improvement, 
but that he did not find the time to revise it; some of the results 
of more recent investigations in this regard are noticed briefly in the 
summary of the more important formulas for dynamo design at the 
end of the book. This systematic summary is very valuable for quick 
reference, but the alphabetical index is rather poor. The illustra- 
tions—throughout sectional diagrams—are excellent. The avthor re- 
marks in the preface that the book is in use in numerous engineering 


schools. The reviewer does not question its value for that purpose, 


but should think that the great amount of practical information em- 
bodied in the work, especially concerning mechanical details, might 
be of even greater value to the practical engineer than to the student. 
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The Lindstrom Electric ‘*Moto-Vehicles.’ 





Considerable attention has been paid lately to the work being done 
in the field of electric automobilism by the Hewitt-Lindstrom Motor 
Company, of Chicago, and we are glad to be able to present in this 
issue some data with regard to their vehicles and methods of automo- 
bile operation. The ideas embodied in these vehicles may be said to 
be broadly due to Mr. Lindstrom, who to a long practical experience 
in the field of mechanics and electricity, joins a special acquaintance 
with the problems and needs of the great new field of work now open- 
ing up in transportation. 

It may be stated at the outset, that Mr. Lindstrom’s belief as to 
a feasible solution of many, if not all, of the difficulties presenting 
themselves has been that it will be found not only in having a thor- 
oughly efficient motor with a battery of high potential, but in obtain- 
ing a perfect motor suspension with a flexible “perch” or reach. The 
importance of these points will be readily conceded. His first object 
therefore has been to provide a simple and economically-constructed 
running gear in which the utmost freedom of the several parts is ob- 
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the running gear in such manner that it does not receive the severe 
jars or concussions incident to the travel of the vehicle, as it would 
if it were rigidly attached to a rigid frame. This peculiar suspension 
of the motors also reduces the shocks incident to the starting of the 
motors, or the application of the brake, and prevents crystallization 
and breaking of the running gear, etc. 

The third object is to provide a simple and effective brake for en- 
closed motors for electrically-propelled vehicles; and the brake-shoe 
arms and devices for actuating the same are so constructed that dust 
or dirt are effectively excluded from the casing of the motor and 
brake, while the simultaneous action of the brake-shoe arms is as- 
sured. 

These are the main features and principles embodied in several 
automobiles which the company has already built and placed on the 
market. Mr. Lindstrom favors strongly, however, a battery of higher 
potential than that in ordinary use. In one of his omnibuses, which 
has been shown in this journal, the voltage employed is as high as 
120, at which, with 125 amperes, a speed up to nine miles has been 
obtained, the bus weighing 5400 pounds, with a seating capacity of 
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Hewirtr-LinpstromM STANHOPE, BRAKE AND DELIVERY WAGON. 


tained in such a manner as to obviate or minimize the very disagree- 
able shocks and jars encountered in using vehicles of the more or- 
dinary rigid construction. His method is to connect the front and 
rear axles by two bars or “reaches,” each of which has such a connec- 
tion to the rear axle as to swing vertically thereon, and each reach 
bar also has a separate universal connection with the forward axle. 
These reaches are also connected intermediately between the axles by 
a pivoted bar, and altogether the construction is such that while the 
reaches substantially maintain the alignment between the front an4 
rear axles, they will, nevertheless, permit the axles, independently, to 
oscillate or vibrate vertically with relation to each other with such 
freedom that the gear accommodates itself readily to uneven and 
rough-surfaced roads without jolting the riders. This is of great im- 
portance where the motor is suspended on the running gear. 

Mr. Lindstrom’s second object is to provide such a support for the 
motors, more particularly those of an electric automobile, as will 
sustain each motor in its proper relative position with the driving 
wheels of the vehicle, and will prevent longitudinal or lateral dis- 
placement of the motors. This support will also cushion the motor on 


from 18 to 20 persons, and a radius of 55 miles on one charge. This 
omnibus has two 41%4-hp motors, capable of standing a 100 per cent 
overload ; and besides the enclosed brake on the motor, an emergency 
brake can be used which acts against the outer surface of an internal 
gear. 

For his automobile work, Mr. Lindstrom has designed a special 
motor of the multipolar type. It has 4 poles in the sizes for small 
carriages and 6 poles in those for large vehicles. On shop tests, 
these motors have shown 92 per cent efficiency. Their overload ca- 
pacity has already been referred to. They will stand 50 per cent over- 
load without excessive heating. Mr. Lindstrom also provides his 
vehicles with a special circuit breaker, which increases the safety in 
use, in case of sudden danger of collision, etc., and the controller is of 
an improved type, being designed especially with a view to the pre- 
vention of heating at contacts and arcing. The automobiles, motors, 
brakes, etc., are all put together with an idea of securing the utmost 
strength, with the fewest number of minor parts, bolts, etc., and with 
a minimum risk of burning out the motor or damaging the batteries. 

The best test of any theories or materials of construction is to be 
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found in practical results. The omnibus has been referred to as a 
good example of adaptation to the conditions of heavy work, for it 
is universally admitted that in the “stage business” the electric auto- 
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MOTOR AND ENCLOSED BRAKE. 


mobile meets its most serious difficulties. A brake built by the com- 


pany for Mr. W. H. Barrett, of Chicago, in December, 1898, has been 
in daily use since then, and has had repairs neither on the motors nor 
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on any part of the mechanical construction. The company’s standard 
brake of such a type weighs 2540 pounds, seats four persons, and has 
a radius of 40 miles on one charge, with a maximum speed of 12 
miles an hour. It is stated that this vehicle is guaranteed to take a 
grade of not less than 22 per cent. 

Mr. Lindstrom has an automobile on which he uses an e. m. f. as 
high as 104 volts, and which has been in daily service for eight 
months, giving, he considers, much better results than would have 
been obtained at 80 volts, everything considered. The Stanhope here 
shown is frequently driven in the Chicago parks by his daughter, and 
as Miss Lindstrom is but thirteen, ease of operation and simplicity 
of construction may be readily attributed to the vehicle. It weighs 
1600 pounds, makes a maximum speed of 16 miles an hour, and will do 
41 miles on one charge. It seats two persons, and is good for an 18 
per cent grade. Still another, more utilitarian form of the Hewitt- 
Lindstrom vehicle, is the light delivery wagon, which will carry a 
load of from 1000 to 1500 pounds. It weighs 2825 pounds, has a 
maximum speed of 9% miles an hour, a radius of 45 miles on one 
charge, and is guaranteed to take a grade of not less than 20 per cent. 





American Railway Statistics. 





The annual report of the statistician of the Interstate Commerce 
Commission on the railways of the United States for the fiscal year 
ended June 30, 1899, includes 2049 roads, of which 1064 maintaine J 
operating accounts, 843 were classified as independent operating roads 
and 221 as subsidiary roads. Their total trackage was 252,364 miles, 
of which 189,295 were single track, 11,546 second track, 1047 third 
track, 790 fourth track and 49,686 yard track and sidings. At the enJ 
of the year these roads had in service 9894 passenger locomotives. 
20,728 freight locomotives and 6,081 switching locomotives, an in- 
crease of 459 over the previous year, and 33,850 passenger cars, I.- 
295,510 freight cars and 46,556 service cars. 

Twenty locomotives and 734 cars were used for each 100 miles of 
line, over-which 52,878 passengers were carried, and 1,474,765 passen- 
ger miles accomplished by each passenger locomotive; 46,303 tons of 
freight were carried and 5,966,193 ton miles accomplished by each 
freight locomotive. All of these items show an increase compared 
with the corresponding item for the previous fiscal year. Of the total 
equipment of the roads, aggregating 1,412,619 locomotives and cars, 
808,674 were fitted with train brakes, an increase of 166,812, and 1,- 
137,719 with automatic couplers, an increase of 228,145. The roads 
employed 928,924 persons, and during the year they were paid in 
wages and salaries $522,967,896, an increase of $77,450,635 over the 
fiscal year 1895. The amount of railway capital outstanding on June 
30, 1899, was 11,033,956,808, or a capitalization of $60,556 per mile of 
line, 40.61 per cent of which paid dividends. 

The number of passengers carried during the year was 523,176,508, 
an increase of 22,109,827, and 959,763,583 tons of freight were trans 
ported, an increase of 80,757,276 tons. The gross earnings for the year 
were $1,313,310,618, an increase of $66,284,497 over the previous year, 
and the operating expenses were $856,968,990, an increase of $38,- 
995,723. 

The number of casualties to persons during the year were 51,543, of 
which 7123 resulted in death. Of those killed, but 239 were passen- 
gers and 2210 were employees. One passenger was killed for every 
2,189,023 carried, and one injured for every 151,998 carried. For each 
passenger killed, 61,051,580 passenger miles were accomplished, and 
4,239,200 passenger miles were accomplished for each passenger in- 
jured. 


ce 


Patent Office Work. 





A summary of the year’s work in the United States Pat- 
ent Office by Commissioner Duell shows the cash _ receipts 
to have been $1,358,228, a larger sum than in any pre- 
vious fiscal year. The total number of patents, 26,540, also breaks the 
record. There has been a corresponding increase in the number of 
trade-marks and labels registered. A corresponding increase for the 
coming year will necessitate some addition to the already increased 
force of the office. The commissioner urges the erection of a suitable 
building to be occupied solely by the Patent Office. This ought to he 
done in view of the large surplus which has been accumulated by the 
Patent Office. 
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The Preston Works of the English Electric - Manufactur- 


ing Company. 





One of the most important of the newer electrical enterprises of 
world-wide interest is that which has recently been put in operation at 


Preston, by the English Electric Manufacturing Company, just one = 
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PLAN OF PRESTON WorkKS. 


year after work on the construction and equipment of the plant was 
begun. It is with this concern, comprising some of the foremost 
traction manufacturers in England, that Prof. S. H. Short is associ- 
ated as technical director, and under his care the manufacturing 
plant has been designed. These works adjoin those of the Electric 
Railway & Tramway Carriage Works, under the same financial con- 
trol, and in this manner full equipments can be most advantageously 
turned out, both as to power house and as to track, to meet the enor- 
mous demand that is springing up in England for electric street rail- 
way systems on American lines of production. 








POWER HOUSE. 


4 


A general plan of the new works is shown herewith. The build- 
ings occupy five acres out of the twelve embraced within the property 
The largest and most important building is the machine shop, goo ft. 
in length by 120 ft. wide, 35 ft. high in the clear, and with 25 ft. head 
room under the cranes. From end to end, throughout the centre of 
this building, passes a line of double lattice work stanchions which 
support the roof, the crane girders, and the line shafting. In the gen- 
eral arrangement of the works, and especially in the detailed plans of 
the machine shop, it has been Mr. Short’s chief object to avoid, wher- 


ever possible, the handling and rehandling of the various parts of the 
apparatus during the processes of manufacture. Raw materials de- 
livered at one end of the main building pass through the successive 
operations always moving in one direction, and emerge at the other 
end finished and tested apparatus ready for loading upon the railway 
trucks. Exceptional attention has been paid to the matter of facilitat- 
ing the progress of the material through the shops by means of pow- 
erful high-speed electric cranes supplemented by pneumatic hoists 
and tracks in every building. Each of the four motor cranes used in 
the works, supplied by the Pawling & Harnischfeger Company, of 
Milwaukee, is arranged to be provided with lifting magnets, in order 
that all suitable material and parts of apparatus made of iron or steel 





INTERIOR OF POWER PLANT. 


may be picked up and carried to any part of the shop without other 
manipulation than that of the operator handling the crane. By 
means of jib cranes and pneumatic hoists the men operating machines 
will be able to lift into their tools pieces weighing from one ton to 
two tons each. Down each bay of the shop is laid a push-car track 
with an additional track in the centre of the shop running between the 
stanchions which support the counter-shafts, cranes and roofs. It 
will thus be seen that in addition to the four large cranes provided 
in the machine chop, there are three tracks running its full length, 
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thus giving seven methods of handling material up and down the 
shop. To facilitate communication between the various parts of the 
works, a telephone system is provided extending from the offices to 
all departments. Compressed air at 100 lbs. pressure is distributed to 
every part of the works, and used in the operation of pneumatic 
drills, hammers, etc., as well as for operating the pneumatic hoists. 
The machinery throughout the works is operated by electric power 
from the generating station. The limits to which the principle of sub- 
division of power into small units could be advantageously extended 





ELECTRIC PUMPING OUTFIT. 


has been most carefully considered. The resulting arrangement in so 
far as the machine shop is concerned represents entirely new practice. 
A sectional line shaft extending the full length of the machine shop is 
supported from the line of centre stanchions between the two bays of 
the shop. The sections of this shaft are driven by individual 50-hp 
motors, direct connected to them by means of a quill shaft and clutch. 
The 800 ft. of shaft is divided into eight sections; any section of the 
shafting can be driven by its own motor, or the whole can be driven 
by any one or more motors. All of the machine tools used in both 
bays of the shop are thus driven from the one line shaft, except in the 
case of the larger tools, where individual motors are provided. !t 
will be seen that by this arrangement the greatest possible efficiency is 





WINDING DEPARTMENT. 


secured in the drive of the machinery, since the grouping of the tools 
of both bays together allows the use of comparatively large and there- 
fore efficient motors, and friction losses are cut down to a minimum. 
There are, however, a number of tools and auxiliaries run by indi- 
vidual motor. 

The power house, of which the exterior and interior is herewith 
illustrated, is at the south end of the foundry with a clear space of 30 
ft. between the two. It is 144 ft. long and 120 ft. wide, and is divided 
into a coal-storage room, boiler room, engine room, battery room and 
reservoir. The boiler room contains at present three 500-hp Lan- 
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cashire boilers, with ample space to receive an additional three boilers 
of the same capacity. A Green’s economizer is provided, together with 
the necessary boiler-feed pumps. The engine room at present con- 
tains two cross-compound Corliss engines, each direct connected to a 
generator of 400 horse-power capacity. There is, therefore, 800 
horse-power available at the present time with a possible overload 
capacity of 25 per cent. Space is left to receive a 1000 horse-power 
unit, which will shortly be installed, and the generator for which wil 
be made at these works. The battery room contains a 500-volt 
chloride accumulator set which is used for supplying light and power 
throughout the works at night when the power plant is shut down. 
The reservoir, with a capacity of 60,000 gallons, receives its supply 
from an elaborate system of roof drains. A cooling tower is erected 
over one portion of the reservoir. All the buildings and grounds are 
lighted most thoroughly, arc lamps being used for the general light- 
ing, with incandescent lighting suitably arranged for the individual 
tools. 
inieiniinsesdiaTaticaiallaicmdiitidtastiitt ae 

Opening the New Electric Underground Road in London. 





A most important event took place during the past week, writes our 
London correspondent, when the Prince of Wales made a formal in- 
spection of the Central London Railway, which, as your readers are 
doubtless aware, is a new underground railway in London, and de- 
clared the railway open. The occasion was naturally one of great im- 
portance, not only to street railway or tramway men, but also to the rail- 
way world in general, and some 500 representative leaders in public 
life from all over Great Britain assembled to witness the interesting 
ceremony. The Prince of Wales arrived at the Bank station of the 
railway about 3:30 in the afternoon, and was received by Sir Henry 
Oakley, the chairman of the Central London Railway Company, and 
his co-directors. The station at the Bank is all but completed, and in 
passing through the station it was noticed that the American sys- 
tem for the collection of fares, as adopted on the overhead railways 
in New York, was to be utilized in this new London railway, and the 
familiar-looking boxes with the chopping-machine handle, which all 
New Yorkers are well accustomed to, were in strong evidence. Pre- 
vious to the arrival of the Prince a large number of the guests had 
preceded him on two other special trains, which made quick journeys 
from the Bank to Shepherd’s Bush, a distance of about 6% miles. 
There the central station is situated. The royal train accomplished 
the journey in about eighteen minutes, and it is safe to say that even 
“His Royal Highness” never traveled in greater comfort than on this 
occasion. The roadbed and rolling stock of this new enterprise are 
beyond reproach, and the cars travel as smoothly as it is possible to 
imagine. At the power house a special platform had been erected, 
and after the Prince alighted no time was lost in walking into the 
building for a short and informal inspection, which the Prince seemed 
to enjoy and to be intensely interested in. Shortly afterwards refresh- 
ments were served in a large marquee, which had been admirably and 
most tastefully decorated for the occasion. Very wisely, there was 
no formal speechmaking, but the Prince of Wales in a few graceful 
words proposed the toast of the Central London Railway as follows: 
“T have much pleasure in declaring the Central London Railway open 
to-day (cheers), and am glad that I have been asked to take part in the 
ceremony. I wish to drink success to the undertaking and to con- 
gratulate Sir Benjamin Baker, the eminent engineer who has con- 
structed this railway. I have little doubt but that it will be a great 
boon to this city. I am sure you will all join with me in drinking suc- 
cess to the company.” (Cheers.) After enjoying the hospitality of 
the Central London Railway, and evidently greatly relishing the nov- 
elty of his surroundings, the Prince took train to the Lancaster Gate 
station of the road, and shortly afterward the company dispersed. 
The whole affair was most successful. As to the working of the sys- 
tem, nothing could be left to be desired. The engines and generators 
worked with the precision of a well-established plant, and, as has 
already been said, the cars traveled with all the smoothness that 
could be desired on the most perfect steam railroad in the world. The 
Central London Railway is certainly to be congratulated upon the 
completion of a most magnificent piece of mechanical and electrical 
engineering; while the British Thomson-Houston Company, con- 
tractors for the electrical work, and Mr. H. F. Parshall, the electrical 
engineer, are also to be congratulated upon the success attending 
their part of the work. The ceremony was one of the most pleasant, 
most agreeable and most interesting which the writer has ever at- 
tended, and it will long be remembered by those who had the good 
fortune to be present. 
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Financial Intelligence. 


THE WEEK IN WALL STREET was dull on account of the na- 


tional holiday which was strung out for several days, and there was a 
minimum of trading in stocks. In fact, the number of shares sold 
was not much more than half the quantity for the corresponding week 
of a year ago, while the sales of government bonds were just one- 
twentieth. The conditions in China were not cheering, and the de- 
pressed condition of German and Russian finance did not add to the 
brightness of the situation; but there was a notable undertone of 
strength in the market, and quotations were in general steady or 
higher. During the week 49,485 shares of Brooklyn Rapid Transit 
were sold, closing at 553%, a gain of 14%; 5985 shares of Metropolitan 
Street Railway, closing at 150, a gain of 344; 1480 shares of General 
Electric, closing at 129, a gain of 2; 1185 shares of Western Union 
Telegraph, closing at 8034, a gain of 1%4. In Chicago, Union Trac- 
fion pref. closed at 5714; Met. Elev. pref. at 78; Lake Street Elev. 
com., 9; Northwestern Elev. com., 21; fives, 10254. In Boston, West 
End Railroad closed at 93%; Boston Elev., 139%; American (Bell) 
Telephone, 146%4; New England Telephone, 128. In Philadelphia, 
Elec. Co. of Am. closed at 9%; Phila. Traction, 9654; Union Trac- 
tion, 37%. In the New York outside market, Elec. Boat closed at 17- 
18% com.; 36-37% pref.; Elec. Vehicle, 17-19 com.; 50 pref.; N. Y. 
Elec. Veh. Trans., 6-61% ; New England Trans., 334-4; Illinois Trans., 
1¥%-1%4; General Carriage, 6%-7; Tel.-Tel. & Cable of Am., 4%-5; 
Otis Elev. pref, 87-88; Worthington Pump pref., 106. 

NATIONAL TELEPHONE & TELEGRAPH COMPANY.—A 
despatch of July 10 from Philadelphia, says: What may turn out to 
be one of the most important corporations formed during the year 
received its charter in Trenton to-day. The corporation is the Na- 
tional Telephone & Telegraph Company, and among its incorporators 
are men prominent in business and political life in this city, such as 
Joseph B. McCall, Col. A. Loudon Snowden, Harry J. Verner and 
J. F. Sullivan. The Widener-Elkins-Whitney syndicate is under- 
stood to be behind the enterprise, Col. Snowden, ex-United States 
Minister to Greece, being the representative of those interests. Mr. 
Sullivan is the vice-president of the Market Street National Bank, of 
this city, and of the Midvale Steel Company. The company is or- 
ganized with a capital of $5,000,000, and it possesses a charter con- 
ferring upon it the widest powers. It is reported that plans have ai- 
ready been perfected for the erection of telegraph and telephone lines 
in Cuba and the Philippines, and that the work of construction will be 
begun at once. The company is also empowered to construct a system 
of telegraphing without wires and to deal in telegraph and telephone 
materials. The articles were filed by the lawyer who has filed all of 
the incorporation articles of the companies organized by the Widener- 
Elkins-Whitney syndicate. 

ELECTRIC TRAIN LIGHTING.—The Board of Directors of the 
Consolidated Railway Electric Lighting Equipment Company has 
been completed by the election of the following members: Walther 
Luttgen, of August Belmont & Co.; Norman Henderson, of Hender- 
son & Co.; William L. Bull, of Edward Sweet & Co.; Camillus G. 
Kidder, of Ivins, Kidder & Melcher ; George W. Knowlton, president 
First National Bank, Watertown, N. Y.; Thomas J. Ryan. Besides 
the foregoing, the board includes Isaac L. Rice, John N. Abbott and 
Aug. Treadwell, Jr. The officers of the company are: Isaac L. Rice, 
president; John N. Abbott, vice-president and general manager; 
Aug. Treadwell, Jr., second vice-president, and J. L. Watson, secre- 
tary and treasurer. The executive committee consists of Walther 
Luttgen, Camillus G. Kidder and John N. Abbott. 


ELECTRIC COMPANY OF AMERICA.—President Snowden’s 
report of the Electric Company of America board shows for the six 
months a considerable surplus over the dividend just declared, which 
calls for $200,000. The company has purchased the Bridgeport Elec- 
tric Light & Power Company, of Bridgeport, and the coal company in 
connection with it. This will be operated from the power plant of the 
Wheeling, W. Va., Company, already owned by the Electric Com- 
pany of America. The Bridgeport purchase is expected to yield 15 to 
18 per cent on the cost. The Atlantic City Company, in the five 
months ended May 31, made a net increase of $5,100. The Scranton, 
Pa., plants are being consolidated into one system. 

CHICAGO UNION TRACTION.—The inroads of the Chicago 
Northwestern Elevated Company into the earnings of the Chicago 
Union Traction Company, will seriously impair the showing of the 
latter for the year ending June 30. The elevated system has been in 
operation only a little over a month, but during that time it has eaten 
into the earnings of the Union Company to an extent that has caused 
a daily decrease since June 1, averaging nearly $1,200, or $32,364 for 
29 days. This seems to be the exact reverse of conditions in New York 
City. 


ELECTRIC BOAT has been a stock in frequent inquiry the past 
week. The preferred was in fairly good demand, and on transactions 
of 300 or 400 shares, sold up to 40 on Friday last, an advance of 5 
points over the last previous sale. At the close 36 was bid, showing a 
net gain of 4 points. The common stock was 1 point higher, at 17 bid. 
The continued buying seemed due to the growing belief that the con- 
tract the Electric Boat Company has secured from the government 
for six boats will enable it to show large profits during the next 
twelve months, and will undoubtedly lead to other orders from 


abroad. 

GENERAL ELECTRIC stockholders are to vote next week on a 
proposition to retire the company’s debenture bonds by means of an 
issue of stock. The company will issue for this purpose something 
over four millions of stock. It is generally believed that stockholders 
will be given privileges of some value in connection with the issue. 
If the company were to sell the new stock at par to existing holders, 
the rights would give stockholders somewhere from 20 to 25 per cent 
on new stock at par. This would be equivalent at present prices to a 
dividend of something like 7 per cent. 

METROPOLITAN.—The statement of earnings of Metropolitan 
Street Railways for the month of June shows a total of $1,237,580, 
as compared with $1,198,800 in June of 1899. This completes Metro- 
politan’s fiscal year, and shows the total earnings for the year to be 
$14,249,050, an increase over the preceding year of $1,535,815. 

MASSACHUSETTS.—It is stated that the Massachusetts Elec- 
tric Company is making very good earnings, and that it will shortly 
issue a statement which will show about a 14 per cent increase in gross 
earnings, and but a 3 per cent increase in expenses for a series of 
months. 

DIVIDENDS.—Easton, Pa., Consolidated Electric Company has 
declared a dividend of 35 cents per share, equal to a rate of 7 per cent 
per annum. Union Tractign & Electric Company, of Providence, has 
declared a dividend of 1 per cent. 


~ Commercial Intelligence. 


THE STATE OF TRADE during the past week may be said to 
have improved in some respects and to offer many good prospects. 
There is a shadow over Chinese trade, but even there the terrible 
cloud has its lining, for it is regarded as a startling evidence of the 
final collapse of the old system which no longer can protect even it- 
self, to say nothing of the foreigner within its moldefing walls. There 
is still some crop uncertainty, but in many sections the outlook is ex- 
cellent. Bradstreet’s says: “Business is usually dull at this season, 
and this year no exception to the general rule is to be remarked. A 
review of the past six months, however, gives little comfort to pessi- 
mists. Bank clearings, it is true, are smaller by about I1 per cent 
than they were in the first half of 1899, but railway earnings are about 
10 per cent larger, and business failures are the fewest reported for 
eighteen years back, with liabilities of failing traders the smallest 
with one exception, and that last year, since 1892. While the past re- 
veals conditions so satisfactory, it is encouraging to know that the fu- 
ture outlook, though clouded somewhat by some uncertainty as to the 
crop outlook, contains many sustaining features. In manufacturing 
lines, dullness and weakness are most marked in products of ifon and 
steel. Talk of an effort by the great combinations to control prices in 
the latter industry is heard, but in the almost total lack of new busi- 
ness the basic material, pig iron, weakens steadily, with some authori- 
ties predicting 25 per cent reduction from present purely nominal 
prices, which are not attracting buyers. The point long sought, where 
prices will attract some of the concededly large demand waiting to be 
satisfied, has not as yet been reached. A natural cure for the present 
condition is a curtailment of production, and the summer shut-downs, 
pending new agreements on wages, area partial application of this 
remedy.” Prices for the week closed about as follows: Heavy steel 
rail, $35; copper, New York, 16%c.; lead, 4.12%c. 

EXPORTS OF ELECTRICAL MATERIAL.—The following 
were the exports of electrical material from the port of New York for 
the week ended July 5: Argentine Republic—195 cases electrical ma- 
terial, $7,403; 15 cases electrical machinery, $1,599. Antwerp—47 
packages electrical material, $3,383: British Guiana—24 packages 
electrical material, $1,525; 56 packages electrical machinery, $6,737. 
Brazil—43 packages electrical material, $2,492; 8 cases electrical ma- 
chinery, $836. Brussels—12 cases electrical material, $435. Bristol— 
5 cases electrical material, $234. Barcelona—2 cases electrical ma- 
terial, $30. British Australia—157 packages electrical material, $13,-: 
136; 1 electric motor, $170. British West Indies—160 packages elec- 
trical material, $219; 13 cases electrical machinery, $550. British East 
Indies—s5 cases electrical material, $526. Cuba—12 packages elec- 
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trical material, $186; Central America—12 packages electrical ma- 
terial, $72. Dundee—3 cases electrical material, $337. Danish West 
Indies—2 packages electrical material, $55; 17 reels electric cable, 
$8,331. Ekaterinslaw—4 cases electric motors, $7,121. Glasgow—103 
packages electrical machinery, $30,167; 7168 packages electric cable 
material, $6,718; 269 packages electric motors, $18,180; 13 packages 
electric material, $814. Havre—2 cases electric machinery, $295; 124 
cases electric material, $8,134; 2 cases electric vehicles, $5,000; 1 au- 
tomobile, $1,500; 4 cases automobile parts, $325; 15 packages motor 
trucks, $1,550. Hayti—4 packages electrical material, $36; 42 pack- 
ages electrical machinery, $1,297. Hamburg—72 packages electrical 
material, $13,209; 34 packages electrical machinery, $2,695; 126 pack- 
ages electrical material, $7,005. London—4 cases automobiles, $1,700; 
3 cases motors, $450. Liverpool—51 packages electrical machinery, 
$5,500; 1 package electric material, $73. Marseilles—9 cases motors, 
$850; 35 packages electric material, $277. Mexico—1 automobile, 
$3,300; 7 boxes automobile parts, $480; 25 cases electric material, 
$1,505; 72 packages electrical machinery, $11,480. Manchester—18 
packages electrical machinery, $8,100. Mariopol—18 cases electric 
machinery, $3,754. Middleborough—6 cases electric machinery, 
$1,000. Newcastle—1 case motor machinery, $365. Nice—15 cases 
electric material, $1,572. Porto Rico—49 cases electrical material, 
$2,318. Rotterdam— 4 packages electrical material, $10. Southamp- 
ton—224 packages electric machinery, $1,882; 1 package electrical ma- 
terial, $10. Stockholm—7 cases electrical vehicles, $1,020. St. Peters- 
burg—3 packages electrical material, $20. U. S. Colombia—28 cases 
electrical material, $560. Venezuela—62 cases electrical material, 


$390. 


ORDERS FOR CLEVELAND TROLLEYS.—The Cleveland 
City Railway Company surprised its patrons last week by operating 
electric cars in place of the cable cars on its Superior Street line, the 
wiring having been done during the week without attracting atten- 
tion. The West Madison Avenue line and the Superior Street line 
are to be consolidated and the cars operated clear through, a distance 
of about 16 miles. The company has placed contracts for 75 new 
cars and an equal number of sets of equipment. The cars are to be 
41 ft., double trucks; cars being furnished by the Kuhlman Company 
and the J. G. Brill Company, and the trucks by the Peckham Com- 
pany and the Brill Company. The quadruplet system of motors wi! 
be used, 35 horse-power each, of the Westinghouse No. 49 type. A 
portion of these cars will be used on the Superior Street line and on 
the Payne Avenue line, when the latter is equipped for electricity, 
which will probably be within a few months. The company has 
broken ground for an extension to its No. I power house, and tem- 
porary equipment will be installed as follows: One 1500-kw West- 
inghouse railway unit, 75 r. p. m., direct connected to a C. & G. Cooper 
cross-compound Corliss engine, 2200 horse-power, and Scotch boil- 
ers built by the American Shipbuilding Company. This will give the 
plant an aggregate horse-power of 7000. Sargent & Lundy, of Chi- 
cago, are the engineers in charge. A much larger extension is being 
planned for. 


ALLIS IN WONDERLAND.—Over in England they seem to have 
some little difficulty in understanding why American engines should 
be made in far-off Milwaukee for use in Glasgow and other British 
cities. The London Times has recently sought to explain this wonder 
by devoting a long article to the Allis works, in which a very frank 
and appreciative review is given of that great enterprise. But it can- 
not be said that the mystery of such successful competition is re- 
vealed, except inferentially, as follows: I will conclude the notice of 
these works with an incident illustrative of the boldness with which 
Americans attack engineering problems. In 1889, Messrs. Allis sup- 
plied the Boston Street Railway Company with nine engines of 1000 
horse-power each for actuating electric generators. These were to 
drive the dynamos by means of belts in the way considered best at 
that period. By the year 1894 it had been found that direct driving— 
i. €., without belt-gearing—was the better way, so, though the ma- 
chinery was but five years old, the whole station was remodeled at a 
cost of £100,000, new generators being provided and the engines 
altered for direct driving. I am afraid we in England should have 
looked on it as little less than criminal to throw away beautiful new 
machinery almost before it had begun to be worn out. As a matter 
of fact, I am informed the saving effected has quite justified the out- 
lay, showing, indeed, a very substantial profit. 


ELECTRIC PULP MILL.—A Canadian correspondent writes 
that the building of the immense Canadian pulp plant at Grand 
Falls, on the river St. John, N. B., which is to be operated by 
electricity, and in which Senator Proctor, of Vermont, and other 
well-known Americans are interested, is now an assured fact. The 
plant is to be the largest in the world, and will cost $7,000,000, The 
plans for this mill have been in preparation for two years. The 
plant will furnish employment for 1000 hands, and a small city is 
expected to grow up. Cne-half of the capital required will be fur- 
nished by Americans, and the other half by British capitalists. The 
power afforded by the Grand Falls is unlimited, and other industries 
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will be established, either at this spot or near by. Twelve miles 
above the Falls, mills for the manufacture of pulp, etc., will be 
erected. In this enterprise several well-known men are interested, 
among them Lord Strathcona and Hon. E. R. Burpee, of Bangor, 
Me. The electric power will be generated at Grand Falls and will 
be transmitted over twelve miles of wire. Land has been purchased 
for the sites of these mills, and it is expected that the work of con- 
struction will soon begin. 

THE C & C ELECTRIC COMPANY, New York, reports large 
orders during the last week from Europe and the West. England 
alone is to receive 100 motors of from 5 to 20 horse-power each, 
which are to be used for driving machine tools. This company has 
lately designed a double-commutator, series-parallel-controlled motor, 
and has received an order for a number of the new type to be in- 
stalled in a large Illinois glass factory. Eight 125-hp and eight 150-hp 
motors are required for running the polishing and grinding machines, 
as well as many smaller motors for divers uses around the plant. 
The variable speed required by the larger machines renders the series- 
parallel control peculiarly adapted to this work on account of its high 
efficiency at all speeds. The contract also includes a 4-panel switch- 
board. 

TELEPHONE FIGURES.—According to President Glidden, of 
Erie Telephone, the cost of development of the Bell telephone prop- 
erties will be at the rate of $50,000,000 annually from now on. Of 
this amount the Bell subsidiary companies will probably furnish by 
increase of capital stock or bond issue, about $15,000,000 annually, 
leaving $35,000,000 to be supplied by the American Telephone and 
Telegraph Company, owners of a controlling interest in the sub- 
sidiary companies. If the independent companies spend as much, 
this will mean $100,000,000 a year of new money in telephone devel- 
opment. 

HILLES & JONES, of Wilmington, Del., have secured an order 
for the supply of two large electrically-driven punching machines 
which will be utilized in the machine shops of the Chinese Eastern 
Railroad. The order was secured through the William Torith Com- 
pany, of 13 William Street, New York, which concern received the 
original order from V. A. Kajevnikoff, the chief engineer of the me- 
chanical department of the Chinese Eastern road, who is still at the 
Hotel Majestic, Central Park West. 

MR. OLIVER, of Sydney, Australia, is in the United States look- 
ing for the necessary apparatus for an electric street railway, lighting 
and power plant for that city. It is to be a three-phase system, and 
the cost of the installation is estimated to be about one million dol- 
lars. Mr. Oliver is a government commissioner, and it seems prob- 
able now that all the electrical machinery, the engines, boilers, and, in 
fact, all the necessary apparatus for this large installation will be 
purchased in the United States. 

THE J. G. BRILL COMPANY, of Philadelphia, is exporting large 
quantities of car material to the Cie Francaise de Materiel de Chemins 
de Fer, Batignolles, Paris. The orders for same are received through 
the Cie Francaise de Thomson-Houston. During the past two months 
eacli steamer despatched by Barber & Co. for French ports has been 
carrying on an average thirty Brill cars for various surface roads in 
France. 

THE FALK COMPANY, of Milwaukee, has recently forwarded a 
complete plant for the cast-iron re-welding of rails, to the Bris- 
bane Tramways Company. President Falk is now in London, with a 
view to closing some important contracts for the same class of ma- 
chinery which, it is said, will eventually be adopted by the big London 
electric railway enterprises now maturing. 

THE TRIUMPH ELECTRIC COMPANY, of Cincinnati, Ohio, 
has secured an order from the Havana Electric Railway Company, 
Limited, for the supply of a 100-hp motor, which will be temporarily 
utilized for the hoisting of heavy material on the Cuban road. The 
requisite engine and boiler are to be supplied by the Atlas Engineer- 
ing Works, Indianapolis. 

FOREIGN RAILWAY ORDERS.—Among other business which 
is about to be secured in this country, is ‘an order for five 250-kw 
dynamos for an electric railway in Canada, and a 225-kw dynamo 
for an electric street railway in Japan. There is also inquiry being 
made for three 250-kw generators for a street railway in Natal, 
South Africa. 

ELECTRICITY IN THE ISLANDS.—During the eleven months 
ending May, this year, the exports of electrical apparatus to Cuba 
amounted to $167,706; Porto Rico, $14,394; Hawaii, $115,018, and to 
the Philippines, $12,213, making a total of over $309,000 for the 
period. 

M. J. DRUMMOND & COMPANY, of New York City, are about 
to make shipment of twenty carloads of street manhole covers and 
castings to the Havana Electric Railway Company, Limited. 

THE EDDY ELBCTRIC MANUFACTURING COMPANY, 
Windsor, Conn., has received an order for 50 of its automobile motors 
from the Elgin Automobile Company, Elgin, II1. 
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General Hews. 





THE TELEPHUNE. 


ATLANTIC, IA., has granted a telephone franchise. 

BOONE, IA.—The Boone County Telephone Company has increased its capi- 
tal stock from $30,000 to $75,000. 

WATERLOO, IA.—The Cedar Valley Telephone Company, at Waterloo, is 
putting its wires into underground conduits. 

GIBSONBURG, OHIO.—The Gibsonburg Electric Light Company has been 
incorporated, with a capital stock of $10,000. 

COLDWATER, OHIO.—The Co-operative Telephone Company of this place 
has been incorporated, with $2,000 capital stock. 

WILMINGTON, OHIO.—The Clinton County Telephone Company has been 
granted a franchise in Blanchester, this county. 

ADA, MINN.—Articles of incorporation have been filed by the Norman 
County Telephone Company, of Ada, with a capital of $5,000. 

MIDDLETOWN, PA.—The Diamond State Telephone Company has com- 
pleted its work in Middeltown, and is now extending its line to Chestertown. 

THE ERIE TELEPHONE SYSTEM made a net gain of 2744 subscribers in 
June. Total number connected June 30, 126,455. Number waiting connection, 
6073. 

KENT, OHIO.—The Home Telephone Company, capitalized at $50,000, has 
been incorporated by Marvin Kent, J. G. Getz, F. L. Allen, G. E. Hinds and W. 
H. Butler. 

CORBIN, KY.—An independent telephone company has been organized at 
Williamsburg, the county seat of this county. It is known as the Whitley Tele- 
phone Company. 

MT. VERNON, ILL.—The Southern Illinois Telephone Company, by order 
of Judge Allen, of Springfield, has been placed in the hands of Receiver B. G. 
Kimmell, of Effingham. 

ATTICA, OHIO.—The Attica Telephone Company, capitalized at $25,000, 
was incorporated by Harry C. Blaine, Ernest G. Blaine, Frank C. Myers, John 
Schottler and Richard T. Hearson. 

GUTHRIE, OKLA.—The ordinance granting a second telephone company a 
franchise to put an exchange in Guthrie has been vetoed. The new company 
proposed to cut rates 50 per cent. . 

INDIANAPOLIS, IND.—The New Telephone Company, of this city, has con- 
tracted for a double copper metallic telephone circuit from Wabash to Marion, 
the work to be completed in 30 days. 

OAKLAND, MICH.—The Oakland County Telephone Company has met with 
complete success, and will begin business with more subscribers than either of 
the present exchanges have or ever had. 

DELTA, COLO.—-The telephone system of Delta has been put in operation. 
he system belongs to the Colorado Telephone Company, and in due time will 
be connected with the rest of the State. 

WEBSTER CITY, IA.—The Chamberlain Independent Telephone Company, 
of Webster City, has filed articles, with a capital of $20,000. A. W. Chamberlain 
is president and treasurer, and J. W. Lee, secretary. 

MELLOTT, IND.—The Mellott Telephone Company has been formed to oper- 
ate telephone lines. Capital, $2,500. Incorporators: C. Archer, S. A. Moore, H. 
E. Carpenter, J. W. Ragal, W. T. Mellott, all of Mellott. 

PULTNEY, N. Y.—The New York & Pennsylvania Telephone & Telegraph 
Company will install a telephone exchange in Pultney on its new rural exchange 
plan. The local exchange will be owned by the subscribers. 

NEW LONDON, OHIO.—The Farmers’ Telephone Company has been formed 
to construct and operate telephone lines. Capital, $2,000. Incorporators: C. 
Peck, A. H. Collins, E. E. Hubbard, N. E. Snyder and H. W. Townsend. 


YOUNGSTOWN, OHIO.—The Youngstown Telephone Company is con- 
structing a toll line between Youngstown and Pittsburg. This will give the 
Youngstown Company a line of its own between Cleveland and Pittsburg. 


RANGOON, BRITISH BURMAH.—The telephone plant in Rangoon, as well 
as in Moulmein, Burmah, and in Calcutta, India, is owned by the Oriental Tele- 
phone & Telegraph Company, 14 Austin Friars, London, E. C., England. 

BELMOND, IOWA.—The local telephone exchange, which has been in opera- 
tion for a year, has been absorbed by the Western Electric Telephone Company. 
It is thought that other towns will be forced to sell out to the larger concerns. 


LANCASTER, OHIO.—The North Electric Telephone Company, Cleveland, 
Ohio, has fully completed its exchange in this place, and long-distance connection 
is now being given through the lines of the United States Telephone Company. 


JUDGE JAMES M. THOMAS, well known as president of the Independent 
Telephone Association of the United States, has been appointed general manager 
of the United States Telephone Company, with headquarters at Cleveland, Ohio. 


DETROIT, MICH.—On Aug. 1 the Bell Telephone Company, of Canada, 
will begin the laying of another telephone cable between Detroit and Windsor. 
The new cable will have ten circuits, and will be laid beside the natural gas pipe. 


CHICAGO, ILL.—Arrangements have been made to equip all police stations 
with public telephones. The telephones will be for the free use of the police de- 
partment, and can also be used by the general public on payment of the usual 
fee. 

SNOW HILL, MD.—A new telephone company has been organized in this 
county, with L. L. Dirickson, Jr., president, and O. D. Collins, treasurer. This 
company will build a line from Snow Hill to Berlin and from there to Ocean 
City. 
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ERIN, TENN.—The Houston County Telephone Company has been formed 
to construct and operate a telephone line. Capital, $2,000. Incorporators: C. 
Gooly, J. W. Broadden, W. R. Boone, W. W. Patterson, H. N. Dunbar, all of 
Erin. 

TABOR, IA.—The City Telephone Company, of Tabor, has filed articles. It 
has a capital of $12,000. Louis McDaniel is president; Samuel Lindsay, vice- 
president; A. A. Failing, secretary; J. M. Barbour, treasurer, and S. T. Rhode, 
auditor. ; 

CAMDEN, TENN.—The Venton County Telegraph Company has been formed 
to construct and operate a telephone line. Capital, $2,000. Incorporators: G. W. 
Baker, H. A. Caraway, L. Caraway, W. A. Weldon, S. A. Bullock, all of 
Camden. 

COLDWATER, OHIO.—The Co-operative Telephone Company has been 
formed to construct and operate telephone lines. Capital, $2,000. Incorpora- 
tors: C. F. Morvilus, J. B. Haslinger, J. M. Willhoff, A. Rathweg and P. F. 
Wearner. 

INDIANAPOLIS, IND.—The new system of one-minute telephones, which is 
now coming into vogue, is giving satisfaction, as it is being demonstrated that 
the majority of telephone messages can readily be condensed to a minute’s con- 
versation. 

SALISBURY, MD.—At the meeting of the County Commissioners, Mr. U. H. 
Painter, of Washington, D. C., asked for the right to erect poles and string 
wires for a telegraph company from the limits of the county on the Somerset side 
to Delmar, Del. 

FARMLAND, IND.—The Farmland Telephone Company, recently organized 
by business men of this place, has declined all overtures made by the Central 
Union, preferring to be independent, and will make connections with the 
Eastern Indiana Company. 

WACO, TEX.—The City Council has granted a fifty-year franchise to the 
Waco Independent Telephone Company. The franchise covers use of certain 
streets and alleys for a long-distance service, which has already been put in. It 
does not cover a local exchange. 

PACIFIC STATES TELEPHONE COMPANY made a net gain of 1297 
subscribers in June; the total number connected is 76,490, which includes 19,106 
in San Francisco. The development of San Francisco is now within 1 per cent 
of the Swedish ratio, the present highest. 

TORONTO, CANADA.—The Civic Board of Control of Toronto proposes to 
operate a municipal telephone system of its own, and has instructed the city en- 
gineer to prepare an estimate of the probable cost of installing and operating a 
system for from 6000 to 10,000 subscribers. 


ROMNEY, W. VA.—The Rio & Romney Telephone Company has been formed 
to do a general telephone business. Capital, $2,000. Incorporators: J. L. Shan- 
haltzer, of Stony; R. S. Davis, B. H. Holt, both of Kirby; N. Maphis, of Rio; 
E. L. Blan, of Rock Oak; J. S. Zimmerman, attorney, Romney. 


CIRCLEVILLE, OHIO.—Two independent companies, the Citizens’ Tele- 
phone Company and the People’s Telephone Company have applied for fran- 
chises in Circleville. The Central Union Telephone Company, now in the 
field, will be asked to reduce its rates, and it is possible that neither of the inde- 
pendents will be admitted. 


PITTSBURG, PA.—The Central District & Printing Telegraph Company 
will erect a new telephone central building on a plot of ground recently pur- 
chased on Fourth Avenue and Cherry Alley, this city. The building will cost 
$400,000; it will be 10 stories high, and the exchange room will be equipped 
with the most modern telephone machinery in the world. 

BATTLE CREEK, MICH.—The Independent Telephone Company, of this 
city, has devised a scheme by which it is said it will be impossible to be swal- 
lowed up by the Bell Company. The stockholders have all assigned their stock 
for a period of three years over to three of the leading stockholders as trustees, 
so that there will be no danger of the Bell people coming in and buying up small 
stockholders and getting a controlling interest. 

LOUDONVILLE, OHIO.—The village authorities, evidently at the instigation 
of the Star Telephone Company, have passed an ordinance, providing that future 
telephone lines through the town shall have poles of not less than 45 ft. in height 
and equipped with full metallic circuit. The Farmers’ Telephone Company has 
been making an effort to secure a franchise in the town, but the ordinance will 
make this almost impossible, according to the company’s opinion. 


HAMILTON, OHIO.—The Hamilton, Hughes & Monroe Telephone Com- 
pany and the Warren County Telephone Company have entered into a service 
contract, whereby each can use the lines of the other. The Warren County 
Company is now extending its lines along the eastern border of Butler County 
down into Hamilton County through Sharronville, Lockland and Reading, which, 
in connection with its present lines, will connect every town and many farm 
residences in Warren County, making a very complete system. 


PRINCETON, IND.—In a small, stuffy telephone booth in this city, Miss 
Ethel Cline made her marriage vows on June 21. The Altar of Hymen was the 
telephone desk, the contracting parties being hundreds of miles apart. The 
long-distance telephone joined their hearts and fortunes in the bonds of holy 
wedlock. The groom was Robert Lockhart, who was at Stanton, Tenn. Promptly 
at noon the ceremony took place. The minister gave greetings to the groom 
as his voice came over the wires. This voice was readily recognized by both 
minister and bride. The usual interrogatories followed, and the parties pro- 
nounced husband and wife without requesting the bride and groom to join hands. 


TROY, N. Y.—The new Union Telephone Company has been incorporated 
to operate its lines as follows: From Glens Falls to Caldwell, Warrensburgh, 
Chester and Luzerne, Warren County; to South Glens Falls, Moreau, Corinth 
and Iladley, Saratoga County; to Sandy Hill and Fort Edward, and Kingsbury, 
Hartford and Granville, Washington County, and from Glens Falls down the 
Hudson River to Albany and Troy. The capital stock is $100,000, divided into 
shares of $10 each, and the directors are Byron B. Fowler, Louis M. Brown, 
Arnold Wurtenberg, Daniel L. Robertson, E. B. Potter and Charles W. Cool, 
of Glens Falls; W. A. Huppuch and James E. Flood, of Sandy Hill, and A. E. 
De Forest, of Fort Edward. 
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ELECTRIC LIGHT AND POWER. 


MANDALAY, BURMAH.—It is contemplated to erect an electric light plant 
in Mandalay. 

ALTOONA, PA.—The Blair County Electric Light, Heat & Power Company 
has heen formed. Capital, $50,000. 

MEMPHIS, TENN.—The Memphis Light & Power Company has increased its 
capital stock from $300,000 to $500,000. 

FRANKLINVILLE, N. Y.—The new electric light plant at the Franklinville 
canning works is installed and in working order. 


PHILADELPHIA, PA.—The International Light, Heat & Power Company 
of Philadelphia, capital $500,000, has been chartered under the Delaware laws. 


CHARLOTTE, N. C.--The Wachovia Mills Company has been organized in 
Winston-Salem, N. C., with a capital of $50,000. The company will conduct a 
flour mill to be run by electric power. 

DELAWARE, OHIO.—The Delaware Electric Light & Power Company is ar- 
ranging to supply the whole town with a hot-water heating system, the water be- 
ing heated from the exhaust steam of the engines. 

NEW YORK, N. Y.—The Trinity Place Electric Company, of New York 
City, has been formed. Capital, $1,000. Directors: James W. McCarthy, John 
F. Jacobs and A. J. Herschmann, New York City. 

RHINEBECK, N. Y.—The Dutchess Light, Heat & Power Company has been 
formed to manufacture electricity. Capital, $20,000. Directors: George N. 
Miller, Thaddeus A. Traver and Frank Herrick, Rhinebeck. 

THE SOUTHERN CALIFORNIA HOSPITAL is to have an electric pump- 
ing system installed in connection with the water supply of the buildings. The 
State board of examiners declared for electricity instead of steam. 


PORTLAND, ORE.—The Prineville Light & Water Company has been 
formed to operate an electric light plant. Capital, $2,000. Incorporators: A. S. 
Forsythe, C. E. Forsythe, L. Forsythe, H. V. Gates, H. M. Gates. 


NEW YORK CITY.—Proposals for material and work for electric lighting, 
passenger elevators, etc., in the penitentiary block on Blackwell’s Island, will 
be received in sealed bids or estimates until July 17, by the Department of Cor- 


rection. 

JERSEYVILLE, ILL.—The Jerseyville Electric Light & Power Company has 
made a contract with the City Council to operate the city water works for a pe- 
riod of 10 years for $3,900 per year. This will be a saving to the city of $3,000 


annually. 

GIBSONBURG, OHIO.—The Gibsonburg Electric Light Company has been 
formed to furnish electricity for light, heat and power. Capital, $12,000. Incor- 
porators: H. W. Mohroff, F. H. Westhoff, C. Sanders, L. Gerwin, H. Feehr- 
meyer, A. Miller. 

CORTLANDT, N. Y.—The Croton Electric Light & Power Company has been 
formed; capital, $10,000. Directors: James Murray Mitchell, Robert P. Barry 
and Armitage Mathews, New York City; Henry M. Haviland, Brooklyn; Joseph 
R. Swain, Sing Sing. 

ORIZABA, MEX.—A large electric light and power plant is being installed 
near the city of Orizaba, Mex. It will be operated by water-power, and will 
furnish power and lights for Orizaba. The work is in charge of Mr. E. W. 
Crone, an electrical engineer of Pittsburg, Pa. 

STARKVILLE, MASS.—At the meeting of the Board of Aldermen 
of the city of Clayton, Ala., last month, the contract for the engineering 
work in the designing and supervision of the erection of their electric light and 
water-works plant, to cost in the neighborhood of $35,000, was awarded to Hall 
& George, St. Louis, Mo. 

NEW YORK, N. Y.—The Richmond County Power Company has been formed 
to supply electricity for producing light, heat and power. Capital, $500,000. 
Directors: Samuel Thomas and William E. Findley, New York City; Morgan I.. 
Ryan, New Brighton; Frederick T. Lewis, Arthur B. Proal, Jr., Norman P. 
Findley and J. H. Swinarton, West New Brighton. 

DAVENPORT, IA.—The Consumers’ Gas & Electric Company, which was 
organized in April, has the following officers: President, Col. J. R. Nutley; 
vice-president, ©. C. Koehler; secretary and treasurer, J. W. Walsh. A. F. 
Smith is manager. The plant has a capacity for 750 arc and 7000 incandescents. 
Two hundred miles of line have been strung, over which 500 arc lamps and 40 
motors are supplied. 

ST. LOUIS.—The chairman of the lighting committee of the board of public 
improvements is in favor of establishing three municipal electric lighting plants. 
The central one to light the city hall, four courts, city hospital, court-house 
and old city hall; the second to be located in the southwestern portion of the 
city and furnish the light for the poor house, female hospital and insane asylum, 
and the third to he located in North St. Louis to supply the water-works system. 


FAIRMONT, W. VA.—The Fairmont Electric Light Company and the Fair- 
mont Street Railway have changed hands and merged into one company. Offi- 
cers have been elected as follows: Président, B. K. McMechen, of Wheeling; S. 
L. Watson, Fairmont, vice-president; J. M. Bailey, of Pittsburg; John A. How- 
ard and Jere A. Miller, of Wheeling, and L. C. and C. Powell, of Fairmont, 


It is the intention of the company to construct a trolley line several 


directors. 
The company is 


miles up the river connecting a score of small mining towns. 
backed hy large capital. 

CHICAGO ECONOMIES.—Evidence of the bankruptcy of the city treasury 
under the administration of Mayor Harrison was given a few days ago when 
Comptroller Kerfoot ordered all heads of departments to cut their expenses 33% 
per cent. As a result of the order, work upon all public improvements will be 
stopped and many laborers, as well as skilled mechanics and clerks, will be 
One of the departments where it will have the greatest ef- 
City Electrician Ellicott will find it neces- 
It had been 
There have 


thrown out of work. 
fect is in the electrical department. 
sary to stop all further work on the extension of electric lights. 
planned to place at least 1500 arc lamps throughout the city. 
been already 300 of these lamps erected. The remaining 1200 cannot be put in 
place until next year, when the city is again on a good financial basis. 
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FITCHBURG, MASS.—The Board of Railroad Commissioners has granted 
the petition of the Fitchburg & Leominster Street Railway Company for the 
issue of $100,000 capital stock, in addition to its present authorized capital of 
$250,000. 

INDIANAPOLIS, IND.—Benson Bidwell, of Chicago, through his attorneys, 
Herod & Herod, of this city, has begun a $50,000 damage suit against the In- 
dianapolis Street Railway Company for infringements of his patents of the 
trolley and electric car motor. 


JERSEY CITY, N, J.—The Jersey City, Hoboken & Paterson Street Railway 
Company’s directors have voted to buy the stock of the Bergen County Turnpike 
Company, which E, F. C. Young and Dennis McLaughlin lately bought from 
Capt. Andrew Zabriskie and other Bergen County capitalists. 


URBANA, OHIO.—The City Council refused to grant a further extension of 
time to the Dayton, Springfield & Urbana Electric Railway, which is building a 
road into the city, and the company is now complying with the conditions by 
operating once a day a dilapidated car drawn by a mule. 


TOLEDO, OHIO.—The City Council has passed an ordinance giving the To- 
ledo Traction Company permission to extend its tracks on Woodville Avenue 
from East Broadway to the city limits to connect with the Toledo, Fremont & 
Norwalk Electric Railway, which has been seeking admission into the city. 


BUIFALO, N. Y.—The managers of the proposed Buffalo, Rochester & Ni- 
agara Falls Railroad will make application to the State Railroad Commission for 
a franchise early in July. The capital stock has been doubled, the increase be- 
ing from $1,250,000 to $3,500,000, and several New York capitalists have been 
added to the list of stockholders. 


YOUNGSTOWN, OHIO.—The county commissioners have granted a 50-year 
franchise to the Youngstown & Sharon Street Railway Company, and the vil- 
lage authorities of Hubbard have granted a franchise through that town. The 
road is being promoted by Pittsburg capitalists, and it will extend through Hub- 
bard and Weatland to Sharon, Pa. 

ATLANTIC CITY, N. J.---Negotiations between the Pleasantville Turnpike 
Company and Atlantic City Passenger Railway Company have been closed by 
the delivery of the contract of sale by the turnpike company to the railway. 
This now makes it possible for a trolley road to be built between this city and 
Pleasantville and along the Shore Road. 


MILLBURY, MASS.—The Board of Selectmen has granted a franchise to 
the Worcester & Blackstone Valley Street Railway Company to extend its line 
from Millbury Center to Worcester. At the Worcester line connection will be 
made with the Consolidated Street Railway. The road is to be opened in the 
fall. The.length of the extension is six miles. 


PORTSMOUTH, OHIO.—Parties from Huntington, W. Va.,' are negotiating 
for terminal facilities at Portsmouth for an electric freight and passenger road 
from Ironton through Hanging Rock, Franklin Furnace, Wheelersburg and Scio- 
toville. Such a line would give a continuous road between Portsmouth and Cat- 
lettsburg, Ky., ferrying the Ohio River at Coal Grove. 


DERBY, CONN.—The purchase of the Derby Street Railway by the Young 
syndicate insures a trolley line from Waterbury to Stamford. The capital 
stock of the Derby Street Railway Company is $150,000, of which $100,000 is 
preferred The bonded indebtedness is $150,000. President, A. M. Young; 
vice-president, Randall Morgan; secretary, H. S. Runkle; treasurer, Lewis Lillie. 


PITTSBURG, PA.—The Birmingham Traction Company has added a new 
generator and a steam engine to the power-house equipment of the company’s 
central station at Thirty-fourth and Carson streets, Southside. Among the 
other improvements contemplated by that company is the relaying of the tracks 
of the main line from the Southside to the Union Depot in Pittsburg, a distance 
of four miles. : 

KOKOMO, IND.—The Kokomo, Wabash & Lake Manitau Railway Company 
is about to be organized by James Lynn, of C. E. Cowgill, of Wabash. Fran- 
chises and private right of way have been secured for an electric line from Ko- 
komo to Rochester, Ind., via Greentown, Converse, Somerset, Gilead and Akron, 
a distance of 71.45 miles. The line will run through rich counties and is ex- 
pected to pay from the start. 

CARLISLE, PA.—The directors of the Cumberland Valley Electric Passenger 
Railvray Company has completed securing the right of way to Mt. Holly Springs, 
a distance of six miles. All of the tracks will be laid on private property, the 
tight of way having been purchased. Work will be begun at once. It is pro- 
posed to follow this up by building the road to Berlin Springs and Churchtown, 
and then to Camp Hill, which will give a trolley service from Harrisburg to 
Carlisle, a distance of 19 miles. 

YORK, PA.—The consolidation of all the electric light and street railway 
companies in the city of York, Pa., under the title of the York County Traction 
Company, includes the York Street Railway Company, Edison Electric Light 
Company, York Steam Heating Company, York Light, Heat & Power Company, 
Westinghouse Light, Heat & Power Company, York & Dallastown Electric Rail- 
way Company, York & Manchester Electric Railway Company and the York & 
Wrightsville Electric Railway Company. 

ST. LOUIS, MO.—The St. Louis County Court, June 26, granted a fran- 
chise to the Wellston, Creve Coeur Lake & St. Charles Railway Company to 
operate an electric railway, which will connect four steam railways and four 
other electric roads. The entire line is to be constructed on a private right of 
The court provided that at the crossing of highways no more than 200 ft. 


way. 
of them be traversed. Ninety days was given the company to file a bond of 
$5,000 to guarantee the provisions of the franchise. 


MT. VERNON, N. Y.—The New York, Westchester & Connecticut Traction 
Company, which is controlled by the P. H. Flynn syndicate, has filed a mortgage 
for $2,500,000. It was issued to the Hamilton Trust Company, of Brooklyn. 
The company will immediately lay five miles of tracks in New Rochelle, and 
will extend its Mt. Vernon line to White Plains as soon as the necessary fran- 
chises and consents are obtained. A line will be built along the Sound as far 
east as Bridgeport, on which large vestibuled cars would be run. 
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THE AUTOMOBILE. 





KENSINGTON COMPANY.—The capital stock of the Kensington Automo- 
bile Manufacturing Company, of Buffalo, in which several well-known residents 
of that city are interested, is $600,000. 


AUTOMOBILE LINE IN ASHEVILLE, N. C.—While the discussion still 
continues between the two rival electric railway companies and the city of 
Asheville, N. C., the Asheville Automobile Company has applied for a franchise 
to operate extensively an automobile line through the city. 


BRANFORD, CONN.—An automobile exposition and tournament is scheduled 
to take place at the Branford Driving Park, Branford, Conn., on July 25 and 26. 
The exposition will be open each day from 10 a. m. to 2 p. m. The parade 
will start at 2 p. m. and the races on the track at 2:30 p. m. 


MIDDLETOWN, CONN.—A temporary receiver has been appointed for the 
Keating Automobile Company of this city. As:ets are estimated at about 
$700,000, and the liabilities, including bonds, but exvepting capital stock, are in 
the neighborhood of $500,000. It is expected that the company will be reor- 
ganized through the receiver. . 


BROOKLYN, N. Y.—From the Brooklyn: Heights Railroad Company the De 
Dion-Bouton Motorette Company has leased the car shops at Thirty-Seventh 
Street and Church Lane, near Greenwood Cemetery, for the manufacture of 
horseless vehicles. The motorette company was organized in New Jersey a few 
months ago with a capital of $1,000,000. The officers of the company are: Fred 
C. Cocheu, president; James C. Church, counsel; P. H. Flynn, vice-president; 
C. J. Field, general manager, and A. A. Halsey, secretary and treasurer. The 
company will manufacture motorettes to hold two and four persons. 





t't.RSONAL, 


DR. LOUIS DUNCAN has been selected as chief engineer by the directors 
of the Keystone Telephone Company of Philadelphia, and Mr. W. L. Hodges 
as assistant engineer. The latter has had a training in the Bell telephone ranks 
and was a student at Johns Hopkins under Dr. Duncan. 


MR. JOSEPH H. LEHMAN, for the past two years and a half with the Non- 
Polarizing Dry Battery Company, New York, has severed his connection with 
that company, to become associated with the Thermo Electric Company, Times 
Building, New York, who are sole agents for the ‘‘New Harrison Cell,’’ manu- 
factured by Harrison Bros. & Company (Inc.), Philadelphia. 


MR. W. J. JOHNSTON, in an interview in the New York Tribune, refers to 
the present troubles in China, the seat of which he visited on his recent tour around 
the world. Mr. Johnston considers that the outcome may be the best thing that 
ever happened to China, if the powers will only administer affairs there with an 
unselfish impartiality. Japan, in Mr. Johnston’s opinion, is best fitted of all the 
nations of the earth to give China civilized rule, and if the other nations would 
allow the Mikado to govern China upon lines laid down by a convention of the 
powers, the great Chinese market would be opened to the trade of all the world 
under the most favorable conditions possible. 


MR. CHARLES LINDSTROM, whose portait is shown herewith, has been 
actively engaged in mechanical and electrical pursuits in this country for some 
time, and is now prominently identified with the automobile industry in the 
West. He received his early training in 
Sweden, and, after a four years’ course 
at the University of Lund, was _ per- 
suaded by his father, then a quartermas- 
ter, to join the Swedish army. He did 
this and served six years, the last two 
as an officer. He graduated from a mili- 
tary academy, and his mathematical and 
mechanical ability being recognized by 
the government, he was placed in charge 
vf some works, where a new time fuse 
was under construction. Being invited 
by relatives here to come to this country 
as a larger field, he resigned from the 
service and came to Boston, where he 
was connected for several years with the 
South Boston Iron Works and with the 
Hinckley Locomotive Works as superin- 
tendent. He then drifted into electrical 
work, and received his first practical 
training from Lieut. J. B. Cahoon, now 
president of the National Electric Light 
Association. Under that supervision, he 
designed and installed several lighting 
plants. In the meantime, he took out a large number of American and foreign 
patents, of considerable merit, and seeking more difficult fields concentrated 
his energies on automobile work. Some of the results are to be found in the 
interesting vehicles to which attention is drawn elsewhere in this issue. The 
corporation with which Mr. Lindstrom is now connected, the Hewitt-Lindstrom 
Motor Company, of Chicago, is incorporated under the laws of Illinois, with a 
fully-paid capital of $30,000, and has headquarters at 75 North Clinton Street, 
Chicago. Mr. Lindstrom’s career and present professional work is but another 
indication of the drift of active, progressive spirits in the electrical field into 
automobilism, just as they took possession 10 years ago of the street railway field. 
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NEW INDUSTRIAL COMPANIES, 


TRENTON, N. J.—The Arnold Monophase Electric Company has been 
formed for the distribution of electricity; capital, $500,000; incorporators—C. T. 
Eggleston, of Philadelphia; F. B. Lee, N. L. Petty, both of Trenton; F. B. Lee, 
attorney, Trenton. 

UNITED STATES STORAGE BATTERY COMPANY, of Jersey City, has 


been formed, with a capital stock of $500,000, by A. W. Stringham and F. Mil- 
ler, of Brooklyn; P. A. Holm, of Hoboken; A. C. Fern, O. T. Bagg, of New 


York. L. H. Andrews, of New York, is: attorney. 

FORT WAYNE, IND.—The General Construction Company, which will have 
its headquarters at Fort Wayne, Ind., has been organized with $40,000 capital. 
The organizers are H. M. Geiger, Fort Wayne, Ind.; W.-H. Watson, Charles- 
town, Ind., and Thomas W. Perry, of Jeffersonville. The object of the com- 
pany is to build electric light plants, waterworks plants and street railway lines, 
and also to buy and reconstruct such institutions. 


ROCHESTER, N. Y.—The reorganization of the Sargent Automatic Railway 
Signal Company has been effected, the new directors being Edmund Ocumpaugh, 
Jr., F. W. Zoller, Percy R. McPhail, John N. Beckley, George W. Archer, Abra- 
ham J. Katz and Philip Koscialowski. The directors nave elected Edmund 
Ocumpaugh, Jr., president; F. W. Zoller, vice-president; Percy R. McPhail, sec- 
retary and treasurer, and John A. Barhite, counsel. The capital of the new com- 
pany is $1,000,000. 





Trade Hotes. : 


THE STERLING VARNISH COMPANY, of Pittsburg, Pa., has taken over 
the varnish manufacturing business of Semple Bros., of that city. 


MR. J. W. BROOKS, 393 Dearborn Street, Chicago, has been appointed gen- 
eral western sales agent of the Non-Polarizing Dry Battery Company, of New 
York. 

AMERICAN IMPULSE WHEEL COMPANY.—At a meeting of the stock- 
holders, held on July 2, it was voted unanimously to increase the capital stock 
from $50,000 to $150,000. 

THE SUPPLY MEN of New York have been holding their meeting in New 
York City the past week. The local session on Tuesday was to be followed by 
that of the national representatives on Wednesday, some 50 members participat- 
ing. The programme included trips to Travers Island and Coney Island. 


THE CENTURY TELEPHONE CONSTRUCTION COMPANY, of Cleve 
land, has fully completed its system at Meadville, Pa., known as the Meadville 
Telephone Company. The exchange now has 800 subscribers. Toll lines radiat- 
ing throughout the whole of Crawford County have also been completed. 


THE MONTAUK MULTIPHASE CABLE COMPANY, 100 Broadway, New 
York City, has recently issued a novel advertising folder, entitled “Our Refer- 
ences.”” Nothing is given but two pages of names of the users of the ‘Fire 
Detective Wire’? made by this company, but the long list of residences, stores 
and mills speaks for itself. 

CHICAGO JUNCTION, OHIO.—Emil Schmidt is engineer for a new light- 
ing plant to be erected here. The equipment which was recently contracted for 
consists of one 275-kw General Electric Company’s generator, 1100 alterna- 
tions, direct-connected to a 225-hp Ridgeway Engine Company’s engine with 
boilers by the same company. 

THE WAGNER ELECTRIC MANUFACTURING COMPANY has a hand- 
some exhibit of its single-phase motors, switchboards, transformers, etc., at the 
Paris Exposition. It is situated in the United States collective exhibit in Elec- 
tricity Building. The recently opened Paris office of the Wagner Company, at 
12 Rue Georges, has charge of the exhibit. 

THE CCNNECTICUT TELEPHONE & ELECTRIC COMPANY, Meriden, 
Conn., has issued a catalogue of its apparatus, which is both compact and com- 
plete. Everything in the way of telephone sundries is described and the price 
is quoted in this little book, thus making it of value to the telephone world in 
general and to “‘independent”’ exchanges in particular. 

THE WESTERN ELECTRICAL SUPPLY COMPANY in its two latest cata- 
logues, has presented a most complete, illustrated list of house goods, tele- 
phones and electric railway supplies. Nearly every article and size is accom- 
panied by its price and code word, and as both books are fully indexed, they 
form a most useful kind of reference for the electrical trade, besides indicating 
the proper place to obtain needed supplies. 

THE GREGORY ELECTRIC COMPANY, Chicago, in its latest publication, 
“Installations,” gives 52 pages exclusively devoted to plants entirely or in part 
equipped from its warerooms. The list is arranged alphabetically, according to 
States, and is preceded by a short description of the company’s new works. The 
handsome green cover, together with a number of exterior and interior views 
which are reproduced, makes it quite an artistic volume. 

BULLOCK MOTORS.—The June bulletin of the Bullock Electric Manu- 
facturing Company, Cincinnati, Ohio, is devoted to direct-current, multipolar 
motors of a type designed especially for power-distribution purposes in mills 
and workshops. All of the details of the motor are well illustrated and con- 
cisely described. An interesting portion of the pamphlet consists of views show- 
ing Bullock motors direct-connected to lathes, boring mills and other machine 


tools. 

MR. WALTER BAKER, president of the Baker Motor Vehicle Company, 
Cleveland, is at present in Paris taking in the exhibition and incidentally study- 
ing the features of French electric vehicle construction. The Baker Company 
has completed several successful experimental vehicles, and in the near future 
will be prepared to announce what is claimed to be one of the lightest electric 
runabouts on the market. It is stated that the vehicle will weigh less than 500 


lbs. complete. 
MR. IF. W. BARNACLO, who has been a practicing lawyer before the United 
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States Patent Office for the past 15 years, has opened an office in the Equitable 
Building, Baltimore, Md. He is well up in the patent laws of all countries and 
is a foreign patent expert. He is young and energetic, and studies the best con- 
ditions for his clients, realizing that no matter how good an invention may be, 
its intrinsic value may be easily thrown away in a badly-drawn specification 
which does not do the idea justice. 


THE WEBER GAS & GASOLINE ENGINE COMPANY, Kansas City, Mo., 
in its catalogue No. 16, presents a series of Weber gas engines suitable for al- 
most every variety of work. These engines are regularly made in sizes from 
4 to 50 horse-power and ial designs up to 100 horse-power can be supplied. 
The book is printed on ow paper, which gives a neat appearance to the en- 
gines illustrated; but the many testimonials appearing in the reading matter 
show that this company has produced something more than a good-looking 
machine. 

MR. SCHNEIDER, of the firm of Schneider & Trenkamp, a prominent 
Cleveland manufacturing concern, is having a novel plant installed at his coun- 
try residence near Bedford, Ohio, designed by the Pelton Engineering Company. 
It consists of a 15-kw Eddy generator, direct-connected to a small water turbine, 
the water head being obtained from a falls in a creek near the residence. The 
generator supplies current for lights, fans, etc., in the house and all parts of the 
grounds, while water is pumped to the house, barns and other buildings by pumps 
operated by an electric motor. 

THE ADAMS-BAGNALL ELFCTRIC COMPANY, of Cleveland, has just is- 
sued Bulletin No. 15, illustrating and describing its new constant, direct-current 
series enclosed arc lamp, which has just been brought out, and for which many 
claims tor superiority are made. This company is now receiving the greatest 
rush of orders ever experienced in the history of its business. Orders from 
foreign countries are particularly numerous. Last week a large shipment was 
made to Honolulu, Hawaii, and this week a shipment will be made to Bagnall, 
Hilles & Gomer-Kaisha, of Yokohama, Japan. 

THE CONSOLIDATED RAILWAY ELECTRIC LIGHTING & EQUIP- 
MENT COMPANY, New York, in view of the two appalling railway accidents 
that recently occurred almost simultaneously in Georgia and Wisconsin, is call- 
ing the attention of railway officials and engineers to its system of electric 
train lighting from the car axle. in both of the accidents referred to, a large 
number of passengers were burned to death through conflagrations and explo- 
sions caused by the use of oil lamps and gas in the cars, whereas if the ‘‘axle 
light” system had been employed the loss of life must have been much less. 


THE STANDARD WELDING COMPANY, Cleveland, is experimenting ex- 
tensively in the production of electrically-welded parts for automobile construc- 
iton and as a starter in this line, will announce in the near future, a line of 
seamless steel rims of all shapes and diameters. The company has successfully 
completed a seamless boiler for steam vehicles capable of standing a pressure 
of 1000 lbs. per square inch, and further experiments will be made along this 
line. The company is alsu planning to produce electrically-welded frames, and 
it is claimed that by this process a lighter and stronger framework can be pro- 
duced than by the usual method of brazing joints. 

MARTIN J. INSULL COMPANY, which has been operated in Chicago as 
a branch of the General Incandescent Arc Light Company, has issued the fol- 
lowing notice to the trade: “‘Owing to our rapidly-increasing business, it has 
Leen considered desirable, in order to serve the best interests of our customers, 
that they should come in closer relations with the factory. We shall, there- 
fore, on July 1, retire from business and turn over our affairs to our manufac- 
turets, the General Incandescent Arc Light Company of New York, for whom 
we have been acting as Western agents. Our main and sub-offices and staff will 
be taken over by the G. I. Company, who will endeavor to serve your interests 
with care and promptitude.” 

BAR-BELT DRESSING.—It is a well-known fact that the United States 
Government seldom buys anything but the best. The Stephenson Manufacturing 
Company, of Albany N. Y., has recently been favored with an order for its 
“Bar-Belt Dressing’ for use on the big belts at the Watervliet Arsenal, as a 





UNITED STATES PATENTS, ISSUED JULY 3, 1900. 
[Conducted by William A. Rosenbaum, Patent Attorney, Times Bldg., N. Y.] 
652,745. DEVICE FOR CLEANING TELEPHONE MOUTHPIECES; M. N. 
Clarke, Wilkesbarre, Pa. App. filed Aug. 24, 1899. A wiping pad is con- 
fined between a pair of electrodes and supported upon a handle containing 
a liquid for disinfecting purposes. The mouthpiece is to be wiped out with 
this device and any germs collected thereon are supposed to be killed by 

the passage of a current through the brush. 

652,748. MANUFACTURE OF ELECTRICAL FUSES OR CURRENT AR- 
RESTER; F. A. Cote, Ottawa, Canada. App. filed March 31, 1899. The 
fuse consists of gold leaf embossed on an insulating body. 

652,754. REGISTER; E. Davis, Boston, Mass. App. filed June 24, 1899. In 
this instrument the record is made by punching the tape instead of print- 
ing, and the invention relates to the features of construction. 

652,775. ALTERNATING-CURRENT REGULATOR; B. O. Hull, Fort 
Clinton, Ohio. App. filed March 1, 1899. These improvements relate to 
the construction of the brush and its actuating mechanism, the auto- 
converter, and the construction and connection of the induction motor de- 
scribed in a previous patent to the same person, No. 593,050. 

652,806. FLEXIBLE ELECTRICAL CONDUIT; H. G. Osburn, Chicago, IIl. 
App. filed Dec. 8, 1898. The spiral coils forming the tube are interwoven 
with a suitable thread or cord extending in a longitudinal direction. (See 


illustration, page 80.) 
652,856. SPEED GOVERNOR FOR ELECTRICAL CONTROLLERS; J. H. 


(XS Record of Electrical Patents. 
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result of a severe test (previous to purchase), to which the dressing was put. 
Another significant occurrence is the adoption of the Stephenson dressing by 
Robert H. Foerderer, of Philadelphia, manufacturer of Vici Kid. Mr. Foer- 
derer probably stands at the head of his class, and if any one in American should 
know what is good for leather, he is the man. Our readers are requested to 
write the Stephenson Company for a free sample, which is sent by mail postpaid. 


ELECTRIC VEHICLE COMPANY, of 100 Broadway, New York, has just 
issued a beautiful catalogue from the Orr Press of Bartlett & Company. It is 
characterized by good taste and excellence in every respect, and is likely to be 
preserved for its artistic quality and value alone. It is in two colors, small 
quarto, and its 30 pages are devoted to the various types of Columbia automo- 
biles that have already become recognized as standards in both the New World 
and the Old. Most of the types shown are electric, but there are also some gaso- 
lene vehicles for various purposes. All the necessary details are given as to the 
sizes, styles and capac.ties of the different automobiles. The machines are shown 
in each case with some well-known building or scene as a background, and the 
delicate tint of brown employed as a color relief is very effective. The cover is 
printed in shades of green and gold, with black lettering. 


GILDED STATUE FOR A CHICAGO VANE.—“Progress Lighting the Way 
for Commerce”’ is to be the allegorical figure of heroic size designed to act as a 
weather vane on the pinnacle of the tower of Montgomery, Ward & Company’s 
new building at Michigan Avenue and Madison Street. Progress is represented 
by a gilded bronze figure of a young woman. In her right hand she holds a 
flaming torch, and in her leit a caduceus. The left foot is poised on a sphere two 
feet in diameter. The height of the figure is 18 ft., and when placed in its ball- 
bearing settings, moving with every change in the wind, the top of the torch 
will be 390 ft. above the street. The design is the work of the New York 
sculptor, J. Massey Rhind. The figure is to be covered with gold leaf, and will 
be illuminated at night by four arc lights of 1000 candle-power each at the cor- 
ners of the pinnacle, so shaded that they will not be directly in sight from the 
sidewalks or buildings. 


MR. F. C. BRUCKNER, the former partner of the Schmidt & Bruckner 
Electric Company, 325 Broadway, with factory at 135 Elm Street, New York, 
has established himself in the business of manufacturing and installing com- 
plete, high-grade, interior and long-distance telephones, switchboards and other 
auxiliary apparatus necessary for the installation of first-class telephone systems 
and exchanges. The Bruckner Electric Company, of which he is president, with 
general offices in the Electrical Exchange Building, 136 Liberty Street, and the 
factory and branch office in the Lexington Building, 141-155 East 125th Street, 
will be happy to serve all friends and customers in its usual prompt and faith- 
ful manner. Only the best of material is used in its apparatus, and the work- — 
manship is first-class. Mr. Bruckner states that he will put a telephone trans- 
mitter on the market especially adapted for “central energy’’ systems, in which 
the carbon neither packs nor deteriorates. The Bruckner Electric Company has 
received various orders from all over the country, and its prospects are very 
good for large sales in all the classes of apparatus it makes and handles. 


THE CENTRAL ELECTRIC COMPANY is just in receipt of the following 
unsolicited communication from a customer, to whom it shipped a 12-hp, type 
““N,” enclosed Bullock motor, the Central Electric Company representing the 
Bullock Electric Manufacturing Company as general sales agents: ‘The 12-hp 
motor is perfectly satisfactory—in fact too good for the mining company by 
whom it is used, as the following will show: The motor is working on a pump 
250 ft. down in a mine, and, owing to the condition of the mine, it is sometimes 
half-covered with water. It lifts a stream of water 3 ins. in diameter 250 ft. 
It handled the load nicely until one day a new man, with very little experience 
in handling pumps and not experienced in electric motors, started the pump 
without first letting the water out of the pipe. The result was that the pump 
was broken almost beyond repair, while no damage whatever was done to the 
motor. It seems this is an accident that very often happens, but in every other 
case the motor has gone up in smoke. After this one experience all electricians 
here have a great deal of respect for the Bullock motor.” 





McGurty, Jersey City, N .J. App. filed March 31, 1900. This is a form of 
centrifugal governor which retards the controller shaft when the speed 
exceeds a predetermined degree. 

652,861. OVERHEAD WIRE LIGHTNING PROTECTOR; J. A. Poche, New 
Orleans, Ind. App. filed Dec. 26, 1899. The conductor. passes through a 
sleeve, the outside of which is provided with lightning discharge-receiving 
points, the sleeve being grounded. 

652,875. ELECTRIC CLOCK PENDULUM; E. K. Adams, New York, N. Y. 
App. filed Nov. 7, 1899. This improvement relates to pendulums which 
move in a circle under the influence of gravitation, the invention consists 
in providing in connection with such a pendulum a magnet and a closed 
conductor in such manner that the relative motion between the conductor 
and magnet produced by the motion of the pendulum will operate as a re- 
tarding force tending to maintain a uniform rotation of the pendulum. (See 
illustration, page 80.) 

652,922. TELEPHONE SWITCH; O. Plummer and C. E. Monroe, Worces- 
ter, Mass. App. filed Jan. 4, 1900. Any desired number of plugs can be 
successively operated to bring a successive number of telephones into simul- 
taneous connection, a retaining device being constructed so as to be released 
when one of the plugs is pushed to the limit of its travel, whereby all pre- 
viously-made connections will be cut out and a connection with a single 
desired telephone established. 

652,928. TELEPHONE EXCHANGE SYSTEM; W. Smith, Ridley Park, 
Pa. App. filed March 28, 1899. In this system the testing and calling 
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are done over a ground circuit, while the talking is over a metallic circuit. 
The circuits are so arranged that when an operator calls up a subscriber, the 
annunciator of the latter is not affected, and when the subscriber rings off 
only the annunciator of the calling subscriber is affected, thereby reducing 
the amount of work required of the operator. 

652,934. ELECTRIC DEVICE FOR INDICATING THE AWAKENING OF 
PERSONS BU...ED ALIVE; W.J. McKnight, Buffalo, N. Y. App. filed 
May 20, 1899. Details of a signaling apparatus comprising a circuit, push-but- 
ton and alarm. 

652,952. MAGNETO ELECTRIC MOTOR; E. M. & M. N. Andrews and C. 
M. Conger, Des Moines, Ia. App. filed May 10, 1900. Two or more se- 
ries of permanent magnets arranged to encircle the armature have the op- 
posite poles of the adjacent series of magnets magnetically connected. 

652,977. SIGNALING APPARATUS FOR TELEPHONE SWITCH- 
BOARDS; J. J. O’Connell, Chicago, Ill. App. filed Oct. 25, 1899. This is 
for signaling the stations on party lines, the invention consisting in the pro- 
vision of a master key equipped with a full set of contacts for opening the 
cord circuit and effecting the various incidental circuit changes therein. 

652,990. ELECTRIC TRANSFORMER; J. J. Wood, Fort Wayne, Ind. App. 
filed March 31, 1900. This invention is an improved punching, which, by 
reason of the proportion and shape of its parts, is adapted to be punched 
out from a continuous strip of sheet iron, with a minimum amount of waste. 

653,033. WIRE SLEEVE OR CONNECTOR; C. H. McIntyre, Newark, N. J. 
App. filed March 16, 1900. The connector consists of a tube, circular in 
cross section, with its ends beveled, and provided with a longitudinal slit 
extending throughout its length and an enlarged opening for the reception 
of solder. 

653,038. INCANDESCENT ELECTRIC LAMPS; J. Plechati, Berlin, Ger- 
many. App. filed Nov. 13, 1899. The lamp bulb has a contracted portion 
or neck provided with points and a helical spring is interposed between the 
bulb and the socket, said points entering between the convolutions of the 
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spring and preventing the turning of the lamp relatively thereto. 

653,058. ELECTRIC LAMP SOCKET; W. A. Church, Pittsburg, Pa. 
filed Dec. 21, 1809. Details. 

653,085. GAME BOARD; W. H. Hillyer, Atlanta, Ga. App. filed March 27, 
1900. A number of permanent magnets are arranged within a circular field 
with their poles pointing to a common centre, at which there is a pocket; a 
ball of iron or steel is to be struck by a mallet and directed so that one of 
the magnets will attract and hold it, and to avoid allowing the ball rolling 
into the pocket. 

653,087. ELECTRIC CONTROLLER; S. W. Huff, Baltimore, Md. App. filed 
July 12, 1898. This invention is an improvement upon the invention de- 
scribed in a previous patent No. 581,557, and consists in arranging the 
mechanism of said patent in such a way that the operating crank will be 
located and operated in the same way as in other types of controller in 


App. 


general use. 


653,088. APPARATUS FOR EXCITING ALTERNATING-CURRENT, DY- 
NAMO-ELECTRIC MACHINES; Maurice Hutin and Maurice Leblanc, of 
Paris, France. App. filed April 13, 1899. (See Current News and Notes.) 

653,089. EXCITER FOR ALTERNATING-CURRENT, DYNAMO-ELEC- 
TRIC MACHINES; Maurice Hutin and Maurice Leblanc, of Paris, France. 
App. filed Nov. 22, 1899. (See Current News and Notes.) 

653,093. APPARATUS FOR SUPPLYING CURRENT OF PREDETER- 
MINED VOLTAGE FROM MAIN LINES OF HIGHER VOLTAGE; W. 
W. King, Huntsburg, Ohio. App. filed Oct. 30, 1899. Details. 

653,132. CIRCUIT CONTROLLER; Henry Guy Carleton, of New York, N. 
Y. App. filed Sept. 23, 1899. A key cylinder of a lock is mounted within 
another cylinder, both cylinders being normally locked together; in case a 
key other than that belonging to the lock is used, both cylinders will turn 
together and sound an electric alarm. The key-operated circuit controller 
can be set up so that a large number of controllers may be made with only 
slight differences in the controllers and key. Should an attempt be made 

to remove the controller an alarm will be given. 
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653,156. APPARATUS FOR TRANSMITTING SOUNDS; E. Toxey, Mo- 
bile, Ala. App. filed July 25, 1899. A conduit containing an incompres- 
sible liquid as the transmitting medium, a diaphragm connected therewith 
adapted to be actuated by sound waves and a mouthpiece suitably arranged 
in connection with the diaphragm. 

653,159. ELECTRIC HEADLIGHT LAMP; H. P. Wellman, Ashland, Ky. 
App. filed Dec. 14, 1899. The invention consists of the various details of 
an arc lamp adapting it for use on a road carriage. 

653,167. MOTOR VEHICLE; C. J. Coleman, Chicago, Ill. App. filed Aug. 
11, 1899. Details of a combined circuit controller and reverser operated 
by a single handle. 

653,168. MOTOR VEHICLE; C. J. Coleman, Chicago, Ill. App. filed Aug. 
11, 1899. This is a controlling device in which the handle which controls 
the circuit of the motor has an additional movement after the motor circuit 
is open, to actuate the brake. 

653,169. MOTOR VEHICLE; C. J. Coleman, Chicago, Ill. App. filed Aug. 11, 
1899. A steering handle having a combined horizontal and vertical move- 
ment and a disconnected brake-actuating mechanism having operative con- 
nection with the steering handie, and adapted to be actively actuated by a 
downward movement of the handle. 
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653,170. MOTOR VEHICLE; C. J. Coleman, Chicago, Ill. App. filed Aug. 21, 
1899. According to this invention contacts located on the controlling handle 
are used to operate an electric brake. 

653,172. MOTOR VEHICLE; C. J. Coleman, Chicago, Ill. App. filed Oct. 2, 
1899. ‘The controlling and reversing switch is operated by a pedal having a 
combined rocking and swiveling movement. 

653,199. MOTOR VEHICLE; J. H. Munson, Chicago, Ill. App. filed May 
16, 1898. The vehicle carries an explosion engine of less power than its 
electric motor, for the purpose of driving the motor as a generator to re- 
charge a storage battery. 

653,200. INDEPENDENT MOTOR VEHICLE; J. H. Munson, La Porte, 
Ind. App. filed Aug. 29, 1898. Details of the power apparatus. 

652,761. ELECTROLYTIC PRODUCTION OF CAUSTIC SODA, ETC; 
Justus B. Entz, of Philadelphia, Pa. App. filed May 6, 1899. The bath is 
superposed on mercury and there electrolyzed; by means of a magnetic 
field, motion is given to the mercury, which transfers the electrolyzed 
product to an off-take compartment. 

11,837. (Reissue.) TELEPHONE REPEATER; W. M. Davis, Chicago, III. 
App. filed May 16, 1899. The combination with a telephone line having 
a source of electricity and a microphone-transmitter connected directly in 
the line, of a second telephone line having means for producing talking 
currents on the line and a repeater interposed between the two lines com- 
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prising a microphone transmitter and a primary of an induction coil in 
circuit with the first line and a telephone receiver and the secondary of an 
induction coil in circuit with the second line, the transmitter and the re- 
ceiver of the repeater being opposed in position so that the receiver vibrates 
the transmitter diaphragm. 

652,846. PROCESS OF PURIFYING AND STRENGTHENING BRINE 
FOR USE IN ELECTROLYTIC CELLS; James Hargreaves, of Farn- 
worth-in-Widnes, England. App. filed Feb. 12, Aug. 29, 1898. Weakened 
brine is conducted by means of a steam jet from the electrolytic cells an:] 
upward through a mass of impure salt contained in a sealed vessel; the 
strengthened brine is then conducted back to the cells. 

652,877.—PROCESS FOR OBTAINING HARDENED OR TOUGHENING 
COMPOUNDS FOR ALLOYING WITH IRON OR STEEL; Richard 
Charles Baker, of London, England. App. filed Feb. 14, 1900. Calcium 
borate is reduced in the presence of iron or other hardening metal and of 
carbon by heating in an electric furnace to produce the deoxidation of the 
calcium borate and bring about the combination of its boron and calcium 
constituents with the iron and carbon; the boride compound is obtained 
in a fused mass upon which the calcium carbide will rest, and may be run 
off into ingot moulds, leaving the calcium carbide for subsequent removal. 











